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PREFACE 

This  Index  deals  with  the  twenty-three  octavo  volumes  of 
the  Journal  of  the  Iron  and  Steel  Institute  published  during 
the  years  1890  to  1900  inclusive.  It  has  been  compiled  on 
the  same  system  as  the  Index  (1869  to  1881)  issued  in  1883, 
and  as  that  (1882  to  1889)  issued  in  1891,  to  which  it  may 
be  regarded  as  a  continuation.  The  figures  immediately  fol- 
lowing the  references  relate  to  the  year  of  publication,  the 
next  to  the  number  of  the  volume  (two  being  issued  each 
year),  and  the  third  to  the  number  of  the  page.  The  refer- 
ences to  the  names  of  Authors  and  to  Subjects  are  printed 
in  different  types. 

The  volume  also  contains  (1)  on  pages  1  to  30  an  intro- 
duction tracing  the  history  of  the  development  of  the  Insti- 
tute illustrated  by  portraits  of  the  sixteen  past-presidents; 
(2)  on  pages  31  to  56  a  list  of  the  papers  contained  in  the 
Journal  (1869  to  1900),  arranged  chronologically ;  (3)  on  pages 
57  to  81  a  list  of  the  same  papers  classified  according  to 
subjects,  the  classification  being  that  adopted  since  1886  for 
the  arrangement  of  the  Institute's  abstracts  of  the  contents 
of  papers  relating  to  iron  and  steel  and  cognate  subjects 
published  in  other  journals;  and  (4)  on  pages  83  to  90  an 
index  of  authors  of  papers. 


28,  Victoria  Street,  London,  S.W. 
July  1902. 
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OF   THE 


IRON  AND  STEEL  INSTITUTE 


The  Iron  and  Steel  Institute  was  founded  in  1869,  with  the 
objects  of  affording  a  means  of  communication  between  members  of 
the  Iron  and  Steel  Trades  upon  matters  bearing  upon  their  respec- 
tive manufactm*es,  all  questions  connected  with  wages  and  trade 
regulations  being  excluded ;  and  of  arranging  periodical  meetings 
for  the  discussion  of  practical  and  scientific  subjects  bearing  upon 
the  manufacture  and  use  of  iron  and  steel. 

The  suggestion  that  such  an  Institute  should  be  established 
was  originally  made  at  a  quarterly  meeting  of  the  Iron  Trade  of 
the  North  of  England,  held  in  Newcastle-on-Tyne  on  September 
29,  1868,  by  the  late  Mr.  John  Jones,  of  Middlesbrough,  at  that 
time  the  Secretary  to  the  Noiiih  of  England  Iron  Trade,  who 
concluded  his  paper  on  "  The  Position  of  the  Iron  Trade  in  rela- 
tion to  Technical  Education  "  with  the  following  words : — 

"Assuming  that  the  British  iron  trade  would  eventually  l)e  much 
benefited  by  a  freer  interchange  of  opinions  between  the  various  members, 
by  more  frequent  intercourse  with  each  other,  and  by  the  discussion  of 
such  matters  as  affect  most  closely  the  interests  of  this  national  industry  ; 
in  short,  by  the  more  general  diffusion  of  technical  information  amongst 
the  members  of  the  trade,  I  venture  to  suggest  the  desirability  of  establish- 
ing a  society,  to  consist  of  individual  members  of  the  iron  trade,  and  of 
those  intimately  associated  with  it.  'i'he  members  of  such  a  society  might 
meet  periodically,  say  once  a  year,  each  time  in  some  ironmaking  district. 
On  these  occasions  papers  might  be  read  upon  matters  affecting  the  trade. 
People  might  be  invited  to  send  objects  of  interest  for  exhibition,  and 
facilities  might  be  afforded,  not  only  for  a  general  interchange  of  opinion, 
but  for  visiting  the  principal  works  in  the  immediate  vicinity  of  the  place 
of  meeting. 

"  In  the  intervals  between  the  periodical  meetings,  by  an  organisation 
of  special  committees,  it  would  be  practicable  to  work  out  fully  the  more 
abstruse  (questions  introduced  to  the  notice  of  the  society.     Questions  of 
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wages  and  prices  would  not  come  under  the  cognisance  of  such  an  institu- 
tion, but  would  be  left  for  the  various  districts  to  settle  in  their  own  ^ay. 
The  object  of  such  an  institution,  like  the  one  sketched  out,  would  be  to 
draw  into  one  focus  everything  relating  to  the  imperial,  as  distinguished 
from  the  local  interests  of  the  trade  ;  and  by  means  of  such  an  organisa- 
tion everything  relating  to  manufacturing  operations  might  be  directly 
and  speedily  brought  under  the  notice  of  the  members.  As  nothing  of 
this  kind  has  ever  been  tried  in  connection  with  the  iron  trade,  it  is  not 
easy  to  predict  what  would  be  the  precise  form  the  society  would  have  to 
take  in  order  to  be  most  serviceable  to  the  trade.  It  might  not  be  a 
success  at  first,  because  of  the  prejudices  and  jealousies  that  would  have  to 
be  overcome  here  and  there  ;  but  all  progressive  movements  must  have  a 
beginning,  and  they  are  not  the  less  promising  because  they  begin  in  a 
quiet,  unostentatious  manner.  Supposing  even  such  a  scheme  were  to  fail, 
no  harm  would  be  done  by  the  eflFort  to  establish  the  society,  and  it  seems 
beyond  a  doubt  that  much  lasting  good  might  result  from  an  institute  of 
this  kind.  It  is,  of  course,  competent  for  this  meeting  to  approve  of  the 
proposed  establishment  of  an  Iron  or  Iron  and  Steel  Institute,  or  whatever 
else  it  might  most  appropriately  be  designated.  I  venture  to  think  that  a 
comparatively  short  period  would  be  sufficient  to  test  the  feeling  of  the 
principal  ironmasters  in  this  country ;  and  I  am  sanguine  enough  to 
believe  that,  if  proper  facilities  were  afforded  for  working  out  this  idea, 
the  results  would  be  found  to  be  highly  beneficial  to  the  trade. 

"  With  respect  to  the  method  which  might  be  the  most  desirable  to 
adopt  in  organising  an  institution  of  the  nature  sketched  out  in  this  paper, 
it  has  been  suggested  that,  in  case  the  general  features  of  the  proposed 
scheme  are  approved  by  this  section  of  the  iron  trade,  it  might  be  desirable 
to  name  a  provisional  committee,  to  consist  of,  say,  three  members  of  the 
trade  from  the  principal  ironmaking  districts,  and  to  leave  the  said  com- 
mittee to  frame  the  requisite  regulations,  and  to  make  arrangements  for  an 
opening  meeting,  to  be  held  in  one  of  the  leading  iron  manufacturing 
districts." 

In  Brccordance  with  resolutions  then  passed  by  the  members  of 
the  North  of  England  Iron  Trade,  a  meeting  was  convened  at  the 
Queen's  Hotel,  Birmingham,  on  October  8,  1868.  Mr.  William 
Menelaus  presided,  and  the  following  resolutions  were  unanimously 
agreed  to  : — 

1.  "That  in  the  opinion  of  this  meeting  of  representatives  of  the 
various  ironmaking  districts  of  Great  Britain,  it  is  desirable  to  take 
.<«teps  for  the  establishment  of  an  Iron  and  Steel  Institute,  for  the  discus- 
sion of  practical  and  scientific  questions  connected  with  the  manufacture 
of  iron  and  steel. 

2.  "  That  it  is  desirable  to  base  the  rules  of  the  proposed  institution 
upon  the  general  principles  adopted  by  the  Civil  and  Mechanical  Engineers 
and  kindred  societies,  rigidly  excluding  all  questions  connected  with  wages 
and  trade  regulations." 
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The  following  gentlemen  were  afterwards  named  to  represent 
the  various  ironmaking  districts  on  the  Provisional  Committee : — 

North  of  England. — Edward  Williams,  I.  Lowthian  Bell,  David 
Dals;  James  Morrison,  Bkunhaud  Samdelson,  W.  R.  Innes  Hopkins, 
Charles  Bagnall,  John  Jonks.  Jl^ed  Coast. — ,1.  T.  Smith,  W.  Fletcher, 
John  Lancaster,  John  Paterson,  James  Smith.  South  Staffordshire, — 
George  J.  Barker,  Walter  Williams,  William  Matthkws,  John 
Hartley,  W.  M.  Sparrow,  Frederick  Smith,  W.  Saunders,  Sampson 
Lloyd.  North  Staffordshire. — W.  S.  Roden,  Robert  Heath,  J.  Udall, 
John  Ramsbottom.  Soath  JVales  and  Monmouth. — W.  Menelaus, 
Alexander  Brogden,  R.  Fothergill,  J.  Palmer  Budd,  Abraham 
Darby,  William  Price  Strdv6.  Shro2)shire. — Thomas  Ellwood 
Horton.  Sheffiell. — Henry  Bessemer,  Edward  Vickers,  George 
Wilson,  Mark  Firth.  West  Riding. — F.  W.  Kitson,  E.  Jeffries, 
John  Butler,  Derbyshire.^J .  Q.  N.  Alleyne,  William  Fowler. 
Scotland. — Walter  Neilson,  A.  Whitelaw,  R.  Cassels,  Robert 
Han  NAY,  Neil  Robson. 

The  members  of  the  Provisional  Committee  were  requested  to 
comiftunicate  with  the  various  makers  of  ii*on  and  steel  in  their 
respective  localities,  asking  them  to  become  members,  in  case  the 
proposed  Institute  should  be  established.  It  was  further  resolved 
that,  although  the  rate  of  subscription  would  have  to  be  fixed  at 
a  future  date,  the  meeting  considered  that  it  should  not  exceed 
three  guineas  per  annum.  The  Committee  considered  it  desirable 
that  the  proposed  Institute  should  have  its  headquai-ters  in  London, 
but  that  periodical  meetings  should  be  held  in  the  various  iron- 
making  districts.  In  order  to  allow  time  for  members  of  the  iron 
and  steel  trades  generally  to  be  consulted,  it  was  resolved  that  the 
next  meeting  of  the  Committee  should  be  held  in  London  about  the 
end  of  November.  Mr.  Jones  was  requested  to  act  as  Honorary 
Secretary  ^0  tern,  to  the  Provisional  Committee. 

A  second  meeting  of  the  Provisional  Committee  was  held  at 
the  Westminster  Palace  Hotel  on  December  17,  1868,  at  which 
Mr.  I.  Lowthian  Bell  presided ;  rules  were  drawn  up,  and  it  was 
resolved  that  the  Duke  of  Devonshire  should  be  requested  to  be- 
come the  first  President  of  the  Institute. 

On  January  5,  1869,  the  first  voting  list  of  candidates  for 
membership  was  issued.  It  included  101  names  given  in  by 
members  of  the  Provisional  Committee. 

The  first  general  meeting  of  members  was  held  at  the  West- 
minster Palace  Hotel  on  February  25,  1869.     Mr.  I.  Lowthian 


4 


HISTORY  OF  THB   DEVBLOPMBNT  OF 


Bell  presided,  and  on  the  voting  papers  being  opened  by  the 
scrutineers  the  following  were  declared  duly  elected  as  the  first 
President,  Trustees,  Vice-Presidents,  Membei's  of  Council,  Trea- 
surer, and  Secretary : — 

President. 
THE  DUKE  OF  DEVONSHIRE,  K.G. 


Trustees. 


John  Hartley 

H.  W.  F.  BoLCKow,  M.P. 

Evan  M.  Richards,  M.P. 


DiBtricts  Represented. 
South  Staffordshire. 
North  of  England. 
South  Wales. 


Vice-Presidents. 
I.  LowTHiAN  Bell  ....    North  of  England. 


JosiAH  T.  Smith  . 
Walter  Williams 
John  Ramsbottom. 
Edward  Vickers  . 

F.  W.  KiTSON  . 

William  Fowler  . 
William  Menelaus 
Walter  Nkiuson  . 


West  Coast. 

South  Staffordshire. 

North  Staffordshire. 

Sheffield. 

West  Riding  of  Yorkshire. 

Derbyshire. 

South  Wales  and  Monmouth. 

Scotland. 


Members  of  Council. 


Edward  Williams 

W.  R.  Innes  Hopkins 

Charles  Baonall 

John  Lancaster,  M.P. 

Qeorqe  J.  Barker 

Qeorob  Addenbrooke 

H.  O.  Firmstone    . 

Robert  Heath 

Alexander  Brogden,  M.P.  . 

Richard  Fotherqill,  M.P.   . 

William  Thompson  Crawshay 

Thomas  E.  Horton 

George  Wilson     . 

Sir  John  G.  N.  Allbyne,  Bart. 

Robert  Casskls     . 


North  of  England. 

North  of  England. 

North  of  England. 

West  Coast. 

South  Staffordshire. 

South  Staffordshire. 

South  Staffordshire. 

North  Staffordshire. 

South  Wales  and  Monmouth. 

South  Wales  and  Monmouth. 

South  Wales  and  Monmouth. 

Shropshire. 

Sheffield. 

Derbyshire. 

Scotland. 


Treasurer. 
David  Dale Darlington. 

Secretary. 
John  Jones Middlesbrough. 
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The  Duke  of  Devonshire  delivered  the  Inaugural  Address  on 
the  evening  of  June  23,  1869,  in  the  Hall  of  the  Society  of  Arts. 
This  address  is  printed  in  the  first  volume  of  the  Ti*ansactions  of 
the  Institute. 

On  the  expiration  of  the  term  of  the  Duke  of  Devonshire's 
Presidency,  it  was  felt  to  be  desirable  to  provide  a  permanent 
record  of  his  connection  with  the  Institute,  and  it  was  resolved 
that  this  should  take  the  form  of  a  portrait  of  the  Duke.  A 
subscription  was  therefore  raised,  and  Mr.  H.  T.  Wells,  R.A., 
received  the  commission  to  paint  the  portrait,  which  was  pre- 
sented to  the  Institute  by  the  subscribers,  and  now  adorns  its 
Council-room. 

Soon  after  the  inauguration  of  the  Institute  it  became  clearly 
apparent  that  there  was  an  earnest  desire  among  the  members  to 
add  unreservedly  to  the  geneml  stock  of  information.  The  willing- 
ness to  be  enrolled  in  the  ranks  of  the  Iron  and  Steel  Institute  was 
not  confined  to  British  ironmasters,  but  extended  itself  to  Conti- 
nental and  American  metallurgists ;  and  after  the  fii^st  Continental 
meeting,  held  at  Liege  in  1873,  the  Institute  acquired  the  cosmo- 
politan character  that  it  has  since  retiiined. 

Since  the  establishment  of  the  Institute,  the  occupants  of  the 
Presidential  Chair  have  been  as  follows : — 

His  Grace  the  Duke  of  Devon-  John  Percy,  M.D.,  PMt.S.,  1885-87. 

SHIRE, K.G., 1869-71.  {Deceased.)  {Deceased.) 

Sir     Hknrv     Bessemer,     F.R.S.,  Daniel   Auamson,    1887-89.    [De- 

1871-73.     {Deceased.)  ceased.) 

Sir  LowTHiAN  Bell,  Bart.,  F.U.S.,  Sir   James    Kitson,    Bart.,    M.P., 

1873-75.  1889-91. 

W.  Menelai:s,  1875-77.    {Deceased.)  Sir   Frederick    Augustus    Abel, 
Sir  C.  William  Siemens,  F.K.S.,  Bart.,  K.C.B.,  F.K.S.,  1891-93. 

1877-79.    {Deceased.)  Ed.  Windsor  Richards,  1893-95. 

Edward      Williams,       1879-81.  Sir    David    Dale,    Bart.,    D.C.L., 

(Deceased, )  1 895-97. 

JcsiAH  TiMMis  Smith,  1881-83.  Id.  Pritchard  Martin,  1897-99. 

The    Right    Hon.    Sir    Bernhard  Sir    William     Roberts- Austen, 

Samuelson,       Bart.,       F.R.S.,  K.C.B.,  F.R.S.,  1899-1901. 

1883-85.  William  Whitwell,  1901-* 

Dealing  with  the  work  of  his  predecessors  in  the  Chair,  Sir 
William  Roberts-Austen,  K.C.B.,  as  the  latest  President  of  the 

*  At  present  in  office. 
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century,  in  his  presidential  address,  delivered  in  May  1899,  wrote 
as  follows : — 

"  The  history  of  our  industry  since  the  formation  of  this  Institute  is 
epitomised  by  the  labours  of  those  who  have  hitherto  occupied  the 
Presidential  chair.  The  Duke  of  Devonshire,  K.Q.,  our  first  President, 
worthily  sustained  the  honour  of  the  name  of  Cavendish,  one  of  the  most 
illustrious  in  the  scientific  annals  of  our  country,  and  the  connection 
of  the  Duke  with  the  iron  industry  of  Barrow  is  an  incident  of  the  first 
importance  in  our  industrial  records.  He  highly  appreciated  the  import- 
ance of  science  in  relation  to  the  progress  of  the  nation  ;  and  the  Report 
of  the  Royal  Commission  on  Scientific  Instruction,  of  which  he  was 
President,  contributed  in  no  small  degree  to  the  awakening  of  public 
attention  to  the  subject  His  noble  foundation  of  the  Cavendish  Labora- 
tory at  the  University  of  Cambridge  stimulated  research  on  lines  closely 
connected  with  this  Institute,  as  the  work  of  Clerk  Maxwell,  of  Rayleigh, 
of  J.  J.  Thomson,  of  Ewing,  and  of  Heycock  and  Neville,  abundantly 
testify.  It  is  certain  that  the  main  efforts  of  his  life  were  directed  to 
developing  the  resources  and  improving  the  condition  of  the  people. 
Neither  rank,  wealth,  nor  intellectual  gifts  had  power  to  affect  the 
simplicity  of  his  character  or  to  lessen  the  deep  sense  of  duty  which 
controlled  all  his  actions. 

"The  life-work  of  our  second  President,  Sir  Henry  Bessemer,  has 
already  been  dealt  with,  and  the  lesson  it  teaches  is  how  vastly  important 
the  labours  of  one  man  may  be  to  a  nation.  In  these  days  the  facilities 
for  work  are  much  greater  than  they  were,  and  results  are  obtained  by  an 
army  of  workers ;  but,  as  Stanley  Jevons  has  pointed  out,  the  influence 
of  the  individual  genius  is  *  not  withering,  but  is  growing  with  the  extent 
of  the  material  resources  which  are  at  his  command/  It  was  during  the 
Presidency  of  Sir  H.  Bessemer  that  Snelus  patented  the  use  of  basic  lining 
for  furnaces  and  crucibles,  which  was  ultimately  found  to  be  so  important 
in  relation  to  the  elimination  of  phosphorus  from  pig  iron. 

"  Sir  Lowthian  Bell  embodies  for  us  the  progress  in  blast-furnace  prac- 
tice of  at  least  the  last  half -century.  It  was  under  his  Presidency  that 
the  first  Continental  meeting  was  held,  the  place  chosen  being  Liege, 
Belgium's  great  metallurgical  centre.  He  was  the  author  of  the  first  paper 
communicated  to  the  Institute,  choosing  as  a  subject  *  The  Development 
of  Heat  and  its  Appropriation  in  the  Blast-Furnace.'  There  is  a  passage 
in  the  Presidential  address  of  Dr.  Percy  with  reference  to  the  work  of 
Sir  Lowthian  Bell  which  I  may  be  permitted  to  quote.  Dr.  Percy  said  : 
*  His  laborious,  careful,  and  original  investigations  of  scientific  problems 
of  the  highest  interest  in  the  metallurgy  of  iron  and  steel  must  be  so  well 
known  to  this  audience  that  any  comment  upon  them  from  me  would 
be  superfluous,  if  not  presumptuous.'  If  Dr.  Percy,  the  metallurgical 
historian  of  the  age,  thus  shrank  in  1885  from  the  attempt  to  give 
adequate  expression  to  the  value  of  Sir  Lowthian's  work,  it  would  be 
impertinent  in  me  to  say  more  than  that  the  fourteen  years  which  have 
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passed  since  Dr.  Percy  wrote  have  only  served  to  bring  into  greater 
prominence  Sir  Lowthian's  unswerving  devotion  to  the  solution  of  those 
problems  he  has  so  patiently  studied. 

"Attempts  to  improve  the  ancient  operation  of  puddling  by  the  aid 
of  mechanical  appliances  received  their  fullest  developmeut  under  the 
guidance  of  William  Menelaus.  The  great  usefulness  of  his  career  may 
perhaps  be  well  indicated  by  the  statement  that  he  was  among  the  first 
to  be  convinced  of  the  vast  superiority  of  steel  to  puddled  iron,  and 
urged  its  adoption  with  singular  foresight  and  vigour.  His  position  as 
manager  of  Dowlais  Works  gave  great  force  to  his  advocacy.  By  lending 
his  great  mechanical  resources  and  power  of  organisation  to  scientific 
research,  he  brought  about  some  of  the  greatest  improvements  that  were 
ever  effected  in  the  iron  and  steel  industries.  He  associated  himself, 
moreover,  with  Edward  Riley,  who,  as  an  analytical  chemist,  subsequently 
made  a  distinguished  name. 

"  The  work  of  Sir  William  Siemens  has  already  been  dealt  with  as  fully 
as  time  will  permit.  I  will,  therefore,  only  ([uote  the  public  tribute  to 
his  memory  which  was  offered  at  the  time  of  his  death  in  1883:  *The 
nation  at  large  has  lost  a  faithful  servant,  chief  among  those  who  live  only 
to  better  the  life  of  their  fellow-men  by  subduing  the  forces  of  Nature  to 
their  use.  Looking  back  along  the  line  of  England's  scientific  worthies, 
there  are  few  who  have  served  the  people  l)etter  than  this,  her  adopted 
son — few,  if  any,  whose  life's  record*  will  show  so  long  a  list  of  useful 
labours.' 

"Edward  Williams  shares  with  Menelaus  the  unique  distinction  of 
having  been  the  first  to  appreciate  the  great  importance  of  Bessemer's 
discovery,  and  within  three  days  after  the  pul)lication  of  Bessemer's  paper 
at  the  British  Association  he  erected  at  the  Dowlais  Works  a  small  fixed 
converter,  had  blown  pig  iron,  and  had  rolled  the  product  into  bars, 
*to  the  great  astonishment  of  all  concerned.'  His  vigorous  address  as 
President  of  this  Institute  was  remarkable  for  the  then  prophetic  expres- 
sion of  belief,  that  the  day  was  *at  hand  when  either  by  a  Bessemer 
converter  or  by  the  open-hearth  .  .  .  there  will  be  produced  with  absolute 
certainty,  with  comparatively  light  labour,  and  (he  hoped)  with  fair  profit 
to  all  concerned,  every  kind,  variation,  and  quality  of  the  metal  iron 
which  we  rudely  designate  steel  and  wrought  iron.'  He  also  made  a 
striking  appeal  to  educated  intellectual  young  men  who  *hung  listlessly' 
about  the  professions  *  to  break  through  the  absurd  old  prejudice  against 
seemingly  rough  work,  and  come  over  to  the  healthy  business  of  iron  and 
steel  making,  in  which  they  might  render  the  world  good  service.' 

"  Josiah  Timmis  Smith,  in  his  Presidential  address,  gave  a  remarkable 
retrospect  of  the  period  which  had  elapsed  since  the  foundation  of  the 
Institute.  He  showed  that,  comparing  the  year  1880  with  the  year  1869, 
2^  millions  more  tons  of  iron  had  been  made  with  the  same  amount  of 
fuel,  or  we  had,  in  fact,  economised  our  fuel  supplies  to  the  extent  of 
10,000,000  tons.  He  gives  a  masterly  summary  of  the  progress  in  our 
industries,  and  eloquently  pleaded  that  chemistry  had  proved  its  claims  to 
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be  regarded  as  the  handmaid  of  the  iron  manufacturer,  and  had  given  our 
metallurgical  art  a  place  in  relation  to  the  exact  sciences  which  it  could 
never  otherwise  have  occupied.  He  also  urged  with  great  force  that  our 
Institute  had  broken  down  the  spirit  of  exclusiveness  and  prejudice,  that 
is  usually  the  most  rampant  where  knowledge  is  most  wanting. 

"To  Sir  Bemhard  Samuelson  is  due  the  credit  of  being  the  first  to 
succeed  in  convincing  the  House  of  Commons  of  the  national  importance 
of  Technical  Education  in  its  widest  sense,  and  to  induce  it  to  grant 
a  Select  Committee  to  inquire  into  the  provisions  for  giving  instruction  in 
theoretical  and  applied  science  to  the  industrial  classes.  I  wish  I  knew 
which  of  his  wise  and  careful  utterances  he  would  like  me  to  quote.  Left 
to  mj  own  choice,  I  reject  reference  to  his  elaborate  array  of  statistics, 
and  select  the  following  brief  passage  from  his  Presidential  address  :  '  It 
is  to  the  further  development  of  the  world's  railways  that  we  must  mainly 
look  in  the  future  as  in  the  past  for  the  support  of  our  trade.'  Bearing  in 
mind  what  is  happening  in  Egypt,  in  South  Africa,  in  China,  and  on  the 
frontiers  of  our  Indian  Empire,  the  vast  importance  of  railways,  to  which 
Sir  Bemhard  refers,  cannot  be  doubted.  Hence  the  engineer,  considered 
as  a  pioneer,  is  absolutely  dependent  for  steel  rails  and  for  the  material 
for  the  construction  of  bridges  on  the  metallurgist,  whose  work  is  the  real 
foundation  of  progress.  One  other  sentence,  which  is  typical  of  the  whole 
tenor  of  his  life's  work,  may  be  quoted  :  *  It  is  in  the  mutual  co-operation 
(in  a  scientific  spirit)  of  every  grade"  in  our  great  craft  that  we  may  build 
up  the  hope,  nay,  that  we  may  cherish  the  certain  expectation,  of  placing 
it  on  even  a  higher  eminence  than  that  which  it  has  already  attained.' 

"In  no  other  branch  of  modem  scientific  literature  than  that  of 
metallurgy  does  one  individual  stand  far  above  his  contemporaries  and 
absolutely  dominate  his  subject  as  does  Dr.  John  Percy.  It  may  be 
fairly  claimed  that  he  did  this,  for  he  truly  represents  the  progress  of 
metallurgical  literature  during  the  nineteenth  century.  He  was  also  the 
century's  greatest  teacher ;  he  found  metallurgy  practised  in  this  country 
as  an  empirical  art.  His  splendid  works  contain  a  record  of  its  progress  ; 
his  lectures  at  tlie  Royal  School  of  Mines  secured  it  a  scientific  basis,  and 
he  trained  a  body  of  workers  in  whose  hands  the  immediate  future  of 
metalluigy  still,  to  a  great  extent,  rests.  To  few  men  does  the  nation  owe 
more  than  to  our  President  of  1885-87.  The  educational  work  Dr.  Percy 
began  is  being  actively  developed.  As  regards  its  progress  in  the  future — 
which  is  of  vital  importance — there  seems  to  me  to  be  no  requirements 
that  may  not  be  abundantly  met  by  the  extension  of  existing  institutions. 
The  establishment  of  a  Board  of  Mining  and  Metallurgy  in  connection 
with  the  new  Teaching  University  for  London  would,  I  am  satisfied, 
greatly  stimulate  instruction  in  these  subjects. 

"  Daniel  Adamson  will  be  known  rather  as  a  mechanical  engineer,  and 
the  originator  of  the  Manchester  Ship  Canal,  than  as  a  metallurgist.  His 
Presidency  of  this  Institute  is,  however,  remarkable  for  his  strenuous 
advocacy  of  the  use,  not  only  of  steel  as  distinguished  from  iron,  but  that 
for  definite  purposes  steel  of  a  definite  degree  of  carburisation  and  suitable 
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composition  should  be  employed.  He  also  eloquently  urged  that  the  steel 
at  all  stages  of  its  manufacture  in  its  varied  applications  should  receive 
suitable  thermal  treatment.  He  strongly  advocated  the  use  of  steel  for 
the  manufacture  of  boilers,  and  he  pointed  out  that  by  the  use  of  steel 
rails  and  weldless  solid  rolled  steel  tires  the  saving  to  railway  shareholders 
amounted  to  about  £3,120,000  sterling  per  annum,  while  the  safety  and 
security  of  the  travelling  public  had  been  correspondingly  increased.  No 
better  indication  of  progress  in  the  decade  ending  1889  could  well  be 
given  than  this. 

"  The  vast  advance  during  the  century  in  the  aj)plications  of  iron  and 
steel  in  the  manufacture  of  machinery,  and  more  especially  to  locomotives, 
is  fittingly  represented  by  Sir  James  Kitson.  We,  moreover,  owe  him  a 
deep  debt  of  gratitude  for  the  admirable  way  in  which  he  represented 
the  Institute  by  presiding  at  the  Autumn  Meeting,  which  was  held  in 
Paris  in  1889,  as  well  as  during  the  arduous  but  most  remarkable  visit 
to  the  United  States  in  1890.  Sir  James,  by  his  unflagging  vigour  and 
unfailing  tact,  did  much  to  cement  the  friendship  of  workers  in  iron  antl 
steel  both  among  our  neighbours  in  France  and  our  kinsmen  in  America. 
I  will  only  add  that  he  has  pei-sistently  advocated  the  use,  and  has  well 
maintained  the  reputation,  of  that  admirable  material,  'best  Yorkshire 
iron.' 

"  One  of  the  most  noteworthy  events  in  the  metallurgical  progress  of 
this  country  was  the  acceptance  by  Sir  Frederick  Abel  of  the  post  of 
Chemist  of  the  War  Department.  The  teaching  of  such  illustrious  men 
as  Berzelius,  Heinrich  Rose,  and  Liebig  was  just  in  process  of  thorough 
application  in  this  country  when  Abel  left  our  matchless  teacher  Hofmann 
to  take  his  place  among  the  earliest  trained  analytical  chemists  whose  aid 
was  sought  by  the  ironmaster.  He  thus  became,  as  it  were,  the  *  Patron' 
of  works  chemists.  They  are  men  on  whose  patient,  monotonous,  and 
often  inader[uately  recompensed,  labours  the  quality  of  British  iron  and 
steel  has  in  no  small  measure  depended,  and  I  am  glad  to  have  this  oppor- 
tunity for  offering  my  brethren,  the  chemists  in  works,  a  respectful  tribute 
of  admiration.  The  magnitude  of  their  work  may  be  gathered  from  the 
fact  stated  in  the  Journal  of  our  Institute,  that  in  one  basic  steel  works 
over  110,000  determinations  are  made  in  a  single  year  by  three  chemists 
and  six  assistants.  Of  Sir  Frederick's  numerous  investigations,  the  one 
which  appeals  to  us  most  closely  is  that  which  definitely  settled  as  Fe^C 
the  composition  of  carbide  of  iron.  Lord  Herbert  of  Lea,  who  was  several 
times  Secretary  for  War,  and  was  in  office  soon  after  Sir  Frederick  was 
appointed  to  Woolwich,  appears  to  have  been  advised  that  *  steel  was 
wholly  inapplicable  for  the  manufacture  of  ordnance.'  When  we  con- 
sider what  the  nature  of  our  present  war  material  is,  and  reflect  how  large 
a  part  Abel  played  in  its  introduction  and  adoption,  it  will  be  evident 
that  any  further  comments  of  mine  as  to  the  value  of  his  labours  would  be 
unnecessary.  He  is  himself  a  most  active  exponent  of  the  truth  '  that  the 
intimate  blending  of  science  with  practice  lies  at  the  root  of  all  industrial 
progress  and  success.' 
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**I  am  quoting  from  an  American  source  the  testimony  that  *an 
historical  sketch  of  the  perfecting  of  modem  processes  of  steel  manufac- 
ture would  afford  the  best  glimpse  that  could  be  given  of  the  career  of 
Edward  Windsor  Richards.'  He  was  among  the  first  to  appreciate  the 
need  for  reversing  mill  engines,  and  an  early  one  erected  by  him  is  still 
at  work  at  Ebbw  Vale.  He  designed  the  works  of  Messrs.  Bolckow, 
Vaughan  &  Co.  at  Middlesbrough,  the  largest  in  the  kingdom,  and  as 
general  manager  of  the  famous  Low  Moor  Works  has  fully  maintained 
its  reputation  for  the  production  of  one  of  the  most  famous  varieties 
of  iron  in  the  world.  His  connection  with  what  is  known  as  the  basic 
process  will  be  alluded  to  later  on.  In  view  of  the  fact  that  appliances 
will  handle  and  forging  presses  deal  with  weights  of  steel  up  to  100  tons, 
he  long  ago  anticipate  the  possibility  of  making  10  tons  of  steel  into 
one  ingot. 

"  The  progress  of  an  industry  during  the  century  can  only  be  adequately 
indicated  by  the  evidence  afforded  by  statistics.  In  this  respect  no  more 
compi*ehensive  statements  could  have  been  desired  than  those  embodied  in 
the  Presidential  address  of  Sir  David  Dale.  Sir  David  has,  however, 
secured  a  firmer  claim  to  the  gratitude  of  the  nation  than  that  which 
is  derived  from  his  powers  as  a  statistician.  He  has  from  time  to  time 
been  the  trusted  arbitrator  between  masters  and  men,  and  as  Chairman 
of  one  section  of  the  Labour  Commission  (1891-94),  rendered  admirable 
services  in  the  interests  both  of  capital  and  labour.  He  was  also  the 
representative  of  this  country  at  the  Berlin  Labour  Congress  of  1890. 
His  work  has,  moreover,  enabled  us  to  trace  in  the  last  twenty  years  of 
the  century  the  progress  of  the  spirit  of  equity  among  all  sorts  and 
conditions  of  men,  who  have  gladly  borne  testimony  alike  to  his  firmness 
and  his  justice.  His  efforts  have  been  unwearyingly  directed  to  removing 
dif&culties  which  have  from  time  to  time  arisen  between  employers  and 
the  employed.  I  need  hardly  allude  to  his  long  services  as  Treasurer  of 
this  Institute,  nor  do  you  need  to  be  reminded  that  we  owe  the  ability  to 
carry  on  our  work  efficiently  to  his  careful  husbanding  of  our  resources. 

"  To  the  foresight  of  Edward  Pritchard  Martin  we  owe  the  adoption  in 
practice  of  one  of  the  great  processes  which  will  render  the  nineteenth 
century  memorable.  I  refer  to  what  is  |collectively  called  the  *  Basic 
process.'  It  would  be  impossible  to  trace  its  history  now.  I  prefer  in 
any  reference,  which  must  of  necessity  be  so  brief,  to  appeal  to  the  appre- 
ciative words  in  the  paper  which  Sidney  Thomas  and  Percy  Gilchrist 
communicated  to  our  Institute  in  1879.  They  then  stated  that,  *on 
laying  some  of  the  first  results  obtained  from  this  six-pound  converter 
before  Mr.  Martin  of  Blaenavon,  he  at  once  recognised  their  imjxjrtance, 
and  from  that  time  we  have  been  deeply  indebted  to  him  for  his  unfailing 
and  consistent  support  and  much  valuable  advice  and  assistance.'  It  need 
only  be  added  that  the  metallurgical  world  is  also  under  a  Listing  debt 
of  gratitude  to  Mr.  Martin.  Later  on  other  aid  was  as  gracefully  recog- 
nised. Mr.  Thomas  said,  on  the  occasion  of  his  receiving  the  Bessemer 
Medal  (1883),  *the  present  position  of  dephosphorisation  has  only  been 
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rendered  possible  by  tbe  frank,  generous,  and  unreserved  co-operation  of 
Mr.  Windsor  Ricbards,  and  of  our  earlier  and  consistent  supporter  Mr. 
Martin.'  All  those  I  have  named  have  received  the  Bessemer  Medal. 
We  lost  Sidney  Thomas  far  too  soon.  Mr.  Snelus,  to  whose  work  I  have 
already  referred,  and  Mr.  Gilchrist  received  the  highest  honour  the 
scientific  world  has  to  bestow — the  Fellowship  of  the  Royal  Society. 
The  introduction  of  labour-saving  machinery  in  the  great  Dowlais  Works, 
which  Mr.  Martin  directs,  marks  an  era  in  British  metallurgy." 

The  Trustees,  holding  the  property  of  the  Institute  in  trust  for 
the  Society,  have  been  as  follows  : — 

John  Hartley,  1869-84.  George  T.  Clark,  1880-98. 

H.  W.  F.  BoLCKOW,  1869-78.  Sir  Henry  Bessemer,  1885-98. 

Evan  M.  Richards,  1809-80.  Right  Hon.  Lonl  Wimborne,  1898- 

Sir  Joseph  W.  Pease,  Bart.,  1878-  I         1900. 

1900.  i  Sir  David  Dale,  Bart.,  1898-1900. 

Since  the  establishment  of  the  Institute  there  have  been  but 
three  Honorary  Treasurers,  namely — 

Sir  David  Dale,  Bart.,  1869-95.    |   William  Whitwell,  1895-1901. 

William  Henry  Bleckly,  1901-* 

Since  the  formation  of  the  Institute,  the  following  gentlemen 
have  held  the  oflSce  of  Vice-President : — 

Sir  LowTHiAN  Bell,  Bart.,  F.11.S.,  Charles  Markham,  1880-87. 

1869-72.  E.  Fisher  Smith,  1881-89. 
William  Fowler,  1869-76.               ;  Lord  Frederick  Cavendish,  1881. 

F.  W.  KiTSON,  1869-76.  Sir  James  Ramsden,  1882-95. 

William  Menelaus,  1869-74.  E.  Windsor  Richards,  1884-92. 

Walter  Neilson,  1869-70.  William  Evans  (Bowling).  1884-93. 

John  Ramsbottom,  1869-70.  Daniel  Adamson,  1885-86. 

Josiah  Timmis  Smith,  1869-80.  Edward  Pritchard  Martin, 
Edward  Vickers,  1869-70.               .         1887-96. 

Walter  Williams,  1869-80.  William  Jenkins,  1888-94. 

Sir  John  G.  N.  Alleyne,   Bart.,  George    James    Snelus,    F.R.S., 

1870-^  1889-* 

Robert  Cassels,  1871-82.  William  Whitwell,  1890-94. 

Robert  Heath,  1871-89.  James  Riley,  189.S-* 

Edward  Williams,  1873-78.  Andrew  Carnegie,  1895-* 

Richard  Fothergill,  1875-79.  Arthur  Keen,  1895-* 

John  Lancaster,  1877-83.  Alexander  Thielen,  1896. 

Right  Hon.  Sir  Bernhard  Samuel-  Sir  William  Thomas  Lewis.  Bart., 

SON,  Bart.,  F.R.S.,  1877-82.  1897-* 

Sir    James    Kitson,   Bart,    M.P.,  Percy  C.  Gilchrist,  1 898-* 

1879-88.  Samuel  R.  Platt,  1899-* 

John  Devonshire  Ellis,  1901-* 


*  At  present  in  office. 
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Since  the  formation  of  the  Institute,  the  following  gentlemen 
have  served  as  Members  of  Council : — 


George  Addknbrooke,  1869-72. 
Sir  John  G.  N.  Alleyne,  Bart.,  1869. 
Charles  Bagnall,  1869-83. 
George  J.  Barker,  1869-89. 
Alexander  Brogden,  1869-79. 
Wm.  Thompson  Crawshay,  1869-93. 
Robert  Cassels,  1869-70. 
H.  O.  Firmstone,  1869-70. 
.Richard  Fothergill,  1869-74. 
Robert  Heath,  1869-70. 
T.  E.  HoRTON,  1869-77  and  1882-89. 
W.  R.  INNES  Hopkins,  1869-72. 
John  Lancaster,  1869-76. 
Edward  Williams,  1869-72. 
George  Dawes,  1869-73. 
George  Wilson,  1869-72. 
William  S.  Roden,  1871-81. 
Sir  Joseph  Whit  worth,  1871-74. 
Sir  C.  William  Siemens,  1871-76. 
William  Daniel  Allen,  1873-74. 
E.  Fisher  Smith,  1873-80. 
James  Hunter,  1873-75. 
William  Whitwell,  1874-89. 
Daniel  Adamson,  1875-84. 
Right  Hon.  Sir  Bernhard  Samuel- 

son,  Bart.,  F.R.S.,  1875-76. 
Sir  James  Ramsden,  1875-81. 
Sir  James  Kitson,  Bart.,M.P.,  1878. 
William  Richardson,  1878-89. 
Henry  Robertson,  1878-87. 
Charles  Markham,  1879. 
William  Jenkins,  1880-87. 
E.  Windsor  Richards,  1880-83. 
Lord  Frederick  Cavendish,  1880. 
William  Evans  (Bowling),  1880-83. 
Edward      Pritchard      Martin, 

1880-86. 
William  Henry  Bleckly,  1881-93. 


George    James    Snelus,    F.R.S., 

1881-88. 
Sidney  Gilchrist  Thomas,  1882-83. 
Percy  C.  Gilchrist,  F.R.S.,  1884- 

1898. 
Alfred  Hewlett,  1884-93. 
James  Riley,  1884-92. 
Lord  Edward  Cavendish,  1885-89. 
John  Cunninghamk,  1885-93. 
Sir    Frederick    A.    Abel,    Bart., 

K.C.B.,  D.C.L.,  F.R.S.,  188i^90. 
Samuel  R.  Platf,  1888-99. 
John  Devonshire  Ellis,  1888-1901. 
Benjamin  Walker,  1889-90. 
Andrew  Carnegie,  1890-94. 
Sir    William    Roberts  -  Austen, 

K.C.B.,  D.C.L.,  F.R.S,,  1890-96. 
Robert  Abbott  Hadfield,  1890-* 
Sir  William  Thomas  Lewis,  Bart, 

1890-96. 
Alexander  Thielen,  1890-95. 
Sir    Benjamin     Hingley,     Bart, 

1891-* 
William  Beardmore,  1891-* 
Arthur  Keex,  1891-95. 
David  Evans,  1893-* 
Victor  C.  W.  Cavendish,  M.P., 

1894-* 
Arthur  Cooper,  1894-* 
William  Evans  (Cyfarthfa),  1894-* 
Arthur  Tannett  Walker,  1894-* 
Francis  William  Webb,  1895-* 
John  Edward  Stead,  1895-* 
Sir  Alfred  Hickman,  M.P.,  1896-* 
Sir    Edward   H.    Carbutt,   Bart., 

1897-* 
Adolphe  Greiner,  1897-* 
G  i:0Rci  K  A I  ns  worth,  1 899-* 


Since  the  establishment  of  the  Institute  there  have  been  but 

three  Secretaries : — 

John  Jones 1869-77 

James  Stephen  Jeans         .       .       .    1877-93 

and  Bennett  H.  Brough,  who,  having  acted  as  Editor  of  the  Foreign 
Abstracts  for  the  Journal  since  June  12,  1884,  was  appointed  Secre- 
tary on  February  24,  1893. 

*  At  present  in  office. 
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The  Council  at  the  present  time  is  constituted  as  follows 

President. 

William  Whitwell. 


Treasurer. 

Elected  on 
Council 

Blecklt,  W.  H.  (Lancashire)  Sept.  1881 

Vice-Presidents. 


Allkynk,  Sir  J.  G.  N.,  Bart.  (Derbyshire) 

Snelus,  G.  J.  (Cumberland)  . 

Rilet,  J.  (Stockton) 

Carneoik,  a.  (U.S.A.)  . 

Keen,  A  (Biriuinghaui) 

Lewis,  Sir  W.  T.,  Bart.  (South  Wales) 

Gilchrist,  P.  C.  (London)     . 

Platt,  S.  R.  (Lancashire) 

Ellis,  J.  D.  (Sheffield)  . 


Council. 

Hadfield,  R.  a.  (Sheffield)   . 
HiNGLEY,  Sir  B.,  Bart.  (Staffordshire) 
Beardmore,  W.  (Glasgow)     . 
Evans,  D.  (Middlesbrough)    . 
Cavendish,  V.  C.  W.  (London) 
Cooper,  A.  (Middlesbrough)  . 
Evans,  W.  (South  Wales) 
Tannett- Walker,  A.  T.  (Leeds) 
Webb,  F.  W.  (Crewe)     . 
Stkad,  J.  E.  (Middlesbrough) 
Hickman,  Sir  A.  (Staffordshire) 
Carbutt,  Sir  E.  H.,  Bart.  (London) 
Greiner,  a.  (Belgium)  . 
AiNSWORTH,  G.  (Durham) 
While,  J.  M.  (Barrow)  . 


Elected  Vice- 
President 

April  1894 


Elected  on 
Council 

Feb.  1869 
Sept.  1881 
April  1884 
Sept.  1890 
May  1891 
Sept.  1890 
xMay  1884 
Jan.  1888 
Nov.  1888 


Elected 
Trejuiurer 

May  1901 


Elected  Vice- 
President 

Sept.  1870 
May  1889 
May  1893 
May  1895 
Aug.  1895 
July  1897 
July  1898 
July  1899 
July  1901 


Elected 
Sept.  1890 
May  1891 
Oct  1891 
May  1893 
AprU  1894 
April  1894 
April  1894 
April  1894 
May  1895 
Aug.  1895 
Feb.  1896 
July  1897 
Aug.  1897 
July  1899 
July  1901 


The  Past-Presidents,  Sir  Lowthian  Bell,  Bart.,  Josiah  T.  Smith, 
Right  Hon.  Sir  Bernhard  Samuelson,  Bart.,  Sir  James  Kitson,  Bart., 
Sir  F.  A.  Abel,  Bart,  E.  Windsor  Richards,  Sir  David  Dale,  Bart, 
£.  P.  Martin,  and  Sir  William  Roberts-Austen,  are,  ex  officio, 
permanent  Members  of  the  Council. 
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MEETINGS. 

Since  the  establishment  of  the  Institute,  two  General  Meetings 
have  been  held  in  each  year,  one  of  them  in  London  in  May,  and 
the  other,  in  the  Autumn,  in  such  locality  as  the  Council  might 
direct.  The  Autumn  Meetings  of  the  Institute  have  been  held  in 
the  following  localities  : — 


1869   . 

.    Middleabrough-on-Tees. 

1886    . 

.    London. 

1870   . 

.    Merthyr  TydviL 

1887   . 

.    Manchester. 

1871    . 

.    Dudley. 

1888   . 

.    Edinburgh. 

1872    . 

.    Glasgow. 

1889    . 

.    Paris. 

1873    . 

.    Liege. 

1890   . 

.    New  York. 

1874   . 

.    Barrow-in-Furness. 

1891    . 

.    London. 

1876   . 

.    Manchester. 

1892    . 

.    Liverpool. 

1876    . 

.    Leeds. 

1893    . 

.    Darlington. 

1877    . 

.    Newcastle-upon-Tyne. 

1894    . 

.    Brussels. 

1878   . 

.    Paris. 

1895    . 

.    Birmingham. 

1879   . 

.    Liverpool. 

1896    . 

.    Bilbao. 

1880   . 

.    Diisseldorf. 

1897    . 

.    Cardiff. 

1881    . 

.    London. 

1898    . 

.    Stockholm. 

1882    . 

.    Vienna. 

1899    . 

.    Manchester. 

1883   . 

.    Middlesbrough-on-Tees. 

1900    . 

.    Paris. 

1884   . 

.    Chester. 

1901    . 

.    Glasgow. 

1886   . 

.    Glasgow. 

The  London  meetings  have  almost  invariably  been  held  by  kind 
permission  in  the  rooms  of  the  Institution  of  Civil  Engineers. 
The  meetings  of  1869  and  1895  were  held  at  the  house  of  the 
Society  of  Arts. 

PUSLICATIGNS. 

A  periodical  Journal  of  the  Iron  and  Steel  Institute  is  issued 
by  the  Council  at  intervals  of  six  months.  It  contains  the 
Minutes  of  the  proceedings  of  each  meeting,  with  the  original 
Papers,  and  discussions  upon  them,  communicated  to  the  Institute; 
and  Notes  on  the  Progress  of  the  Home  and  Foreign  Iron  and 
Steel  Industries,  comprising  abstracts  of  the  contents  of  papers 
relating  to  iron  and  steel  published  in  other  scientific  and  technical 
Journals  and  Transactions.  The  principal  aim  of  these  notes  is 
to  give  the  persons  interested  in  such  mattei*s  a  general  view 
of  what  is  taking  place  in  the  iron  and  steel  industry,  and,  by 
indicating  the  sources  of  information,  to  enable  those  who  may 
be  desirous  of  fuller  information  to  refer  to  the  originals. 

Certain  special  volumes  have  also  been  published ;  the  list  com- 
prising an  Index  to  the  Journal  from  1869  to  1881,  a  subject-matter 
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Index  from  1882  to  1889,  a  Catalogue  of  the  Library,  a  special 
volume  on  the  American  Iron  Trade  in  1890,  and  a  brief  Index 
of  the  Papers  contained  in  the  Journal  of  the  Institute  from  1869 
to  1894,  and  a  Name  Index  to  the  Journal  from  1869  to  1896. 

The  number  of  papers  read  before  the  Institute,  and  the  number 
of  pages  in  the  volumes  of  the  Journal  from  1869  to  1900,  have 
been  as  follows : — 

Year. 

1869  . 

1870  . 

1871  . 

1872  . 

1873  . 

1874  . 

1875  . 

1876  . 

1877  . 

1878  . 

1879  . 
1880 

1881  . 

1882  . 

1883  . 

1884  . 

1885  . 

1886  . 

1887  . 

1888  . 

1889  . 

1890  . 

Special 

1891  . 

1892  . 

1893  . 

1894  . 

1895  . 

1896  . 

1897  . 

1898  . 

1899  . 

1900  . 


Papers. 

Plates. 

Pages. 

9 

4 

238 

2 

4 

79 

20 

18 

957 

18 

34 

830 

25 

30 

570 

20 

26 

528 

17 

56 

716 

16 

21 

685 

19 

22 

820 

14 

25 

624 

20 

23 

665 

18 

13 

812 

21 

40 

770 

16 

29 

859 

18 

47 

911 

16 

49 

767 

15 

29 

835 

24 

31 

1114 

16 

30 

994 

18 

27 

868 

15 

30 

1022 

York  ineetiiig 
aational  do. 

[62 

1371 

3 

18 

527 

17 

53 

927 

18 

34 

1176 

20 

43 

1088 

20 

50 

1258 

20 

54 

1252 

20 

63 

1131 

21 

25 

1226 

20 

59 

1230 

20 

36 

1082 

19 

39 

1173 

Total 


681 


1124 


29,105 


The  publication  of  the  abstracts  of  papers  published  in  other 
journals  was  begun  in  1871,  under  the  editorship  of  David  Forbes, 
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F.R.S.,  as  an  attempt  to  supply,  in  some  measure  at  least,  a  long- 
acknowledged  deficiency  in  technical  information  in  this  country — 
namely,  an  account  in  English  of  what  is  being  done  in  the  dif- 
ferent bi'anches  of  the  iron  and  steel  manufactures  abroad.  The 
abstracts  for  that  year  covered  50  pages.  In  1896  the  amount  of 
literature  had  so  increased  that  it  was  found  necessary  to  devote 
500  pages  of  the  Journal  to  the  abstracts.  The  number  of  papws 
relating  to  iron  and  steel  and  kindred  subjects  published  in  other 
home  and  foreign  technical  joui'nals  abstracted  during  recent  years 
has  been  as  follows  : — 


Years. 

AbstractB  Published. 

1893 1130 

1894      . 

1132 

1895      . 

1201 

1896 

1136 

1897     . 

1422 

1898 

1388 

1899     . 

1337 

1900 

k     •>  I'lLi^'no  /t4-. 

o    xiTt\ir*e\     Q  V'THS  n  n 

'£kA     n 

1507 

the  heads  of  the  various  countiies  to  which  they  referred,  but  in 
the  first  volume  of  1886  a  subject  arrangement  was  adopted,  which 
has  been  followed  ever  since,  the  abstiucts  being  classified  under 
the  following  heads : — Iron  Ores  ;  Refractory  Materials  ;  Fuel ; 
Production  of  Pig  Iron  ;  Production  of  Malleable  Iron ;  Forge  and 
Mill  Machinery ;  Production  of  Steel ;  Further  Treatment  of  Iron 
and  Steel ;  Physical  Properties  ;  Chemical  Properties ;  Chemical 
Analysis ;  Statistics  ;  and  Bibliography. 


LIBBABT. 

The  Reference  Libi-ary  of  the  Iron  and  Steel  Institute  includes 
a  number  of  standard  works  relating  to  iron  and  steel,  many  of 
which  were  presented  by  Lady  Siemens  from  the  library  of  Sir  C. 
William  Siemens,  besides  a  representative  collection  of  British  and 
Foreign  technical  Journals  and  Ti'ansactions.  Many  omissions  of 
standard  works  on  raotallnrgy  have  still  to  be  supplied.  It  is 
hoped  that  Members  will  volunteer  to  repair  the  more  serious  of 
these,  either  by  the  presentation  of  books  that  are  missing,  or  by 
placing  at  the  disposal  of  the  Council  the  funds  necessary  for  their 
acquisition. 


SIR     LOWTHIAN     BELL      Bari 


•  ••  < 


I    • 


WILLIAM      MENELAUS 
l-KEMiiENi    [S75-77 


•  •    • 
•  ••  •    • 

•  •  •    • 

•  •    •• 


EDWARD     WILLIAMS 
I'KBsn.KM-  1S79-S1 


JOSIAH    TIMMIS     SMITH 
I'REStDKSl    1881-83 


RIGHT    HON.  SIR    BERNHARD   SAMUELSON.    BART.,    F.R.S. 
Presii.kst  iSSj-Sj 


JOHN     PERCY     M.D.,    F.R  S. 
Presidem-  1885-87 


DANIEL     ADAMSON 
I'kKMi.KM-   1K87.39 


SIR    JAMES    KITSON,     BART..    M  P 


SIR    FREDERICK    A.    ABEL     Bart,     C-C.V.O.     KC.E 

pKESiriENT    1891-93 


EDWARD    WINDSOR     RICHARDS 
I'REsiDENT  1893-95 


SIR      DAVID     DALE 
PREsiitEST  1B95-97 


\ 


i 

I 


EDWARD    PRITCHARD    MARTIN 
PjtKSiDKNT  1897-99 


^ 


Prrsidknt  1S99-1901 


^     w    «> 
-I.       •• 
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THE    BES8EMEB    OOLD    MEDAL. 

In  1873  Sir  (then  Mr.)  Henry  Bessemer  invested  the  sum  of 
£400  in  perpetual  debentures  of  the  London  and  North-Western 
Railway,  to  furnish  funds  for  the  annual  provision  of  a  Gold  Medal, 
to  be  awarded  at  each  Annual  Meeting  of  the  Institute.  The 
Council  may  award  the  Medal  either  to  Members  or  non-Members 
of  the  Institute.  The  awards  are  to  be — (1)  To  the  inventor  or 
introducer  of  any  important  or  remarkable  invention,  either  in 
the  mechanical  or  chemical  processes  employed  in  the  manufacture 
of  iron  or  steel;  (2)  for  a  Paper  read  before  the  Institute,  and 
having  special  merit  and  importance  in  connection  with  the  iron 
and  steel  manufacture  ;  (3)  for  a  contribution  to  the  Journal  of 
the  Institute,  being  an  original  investigation  bearing  on  the  iron 
and  steel  manufacture,  and  capable  of  being  productive  of  valuable 
practical  results.  The  Council  may,  in  their  discretion,  award  the 
Medal  in  any  case  not  coming  strictly  under  the  foregoing  defini- 
tions, should  they  consider  that  the  iron  or  steel  trades  have  been 
or  may  be  substantially  benefited  by  the  person  to  whom  such 
award  is  made. 

Since  the  Medal  was  instituted  the  awards  have  been  as 
follows : — 


/John  Devonshire  £llis. 

t Henri  Schneider. 

r  William  Daniel  Allen. 


1890. -j^  Hon.  Abram  S.  Hewitt. 

1891.  The  Right  Hon.   Lord  Arm- 
strong, C.B.,  F.R.S. 

1892.  Arthur  Cooper. 


1874.  Sir   Lo^vTHIAN   Bell,  Bart.,    1888.  Daniel  Adamson. 

F.R.S. 

1875.  Sir    C.    William    Siemens, 

F.R.S. 

1876.  Robert  Forester  Mushet. 

1877.  John  Percy,  M.D.,  F.R.S. 

1878.  Peter,  Ritter  voN  Tunner. 

1879.  Peter  Cooper. 

1880.  Sir  Joseph  Whit  worth,  Bart,  j  1893.  John  Fritz. 

1881.  William  Menklaus.  '  1894.  John  Gjeks. 

1882.  Alexander  Lyman  Holley. 
/George  James  Snelus,F.R.S. 

^^^•\ Sidney  Gilchrist  Thomas. 
/Ed  WARD  Windsor  Richards. 
^°^-\  Edward  Pritchard  Martin. 

1885.  Richard  Akerman. 

1886.  Edward  Williams. 

1887.  James  Riley. 


1895.  Henry  ALvrion  Howe. 

1896.  Hermann  Wedding. 

1897.  Sir  Frederick  A  Abel,  Bart., 
K.C.B.,  F.R.S. 

1899.  Her  Majesty   Queen  Vic- 
toria. 

1900.  Henri  de  Wendel. 

1901.  John  Edward  Stead. 
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THE  OABNEGIE  BESEABOH  SCHOLARSHIPS. 

A  Research  Scholarship  or  Scholarships,  of  such  value  as  may 
appear  expedient  to  the  Council  of  the  Iron  and  Steel  Institute 
from  time  to  time,  founded  by  Mr.  Andrew  Carnegie  (Vice- 
President),  who  has  presented  to  the  Iron  and  Steel  Institute 
sixty-four  one-thousand  dollar  Pittsburg,  Bessemer  and  Lake 
Erie  Railroad  Company  5  per  cent.  Debenture  Bonds  for  the  pur- 
pose, will  be  awarded  annually,  irrespective  of  sex  or  nationality, 
on  the  recommendation  of  the  Council  of  the  Institute.  Candi- 
dates, who  must  be  under  thirty-five  years  of  age,  must  apply 
on  a  special  form  before  the  end  of  April  to  the  Secretary  of 
the  Institute. 

The  object  of  this  scheme  of  Scholarships  is  not  to  facilitate 
ordinary  collegiate  studies,  but  to  enable  students,  who  have 
passed  through  a  college  curriculum  or  have  been  trained  in 
industrial  establishments,  to  conduct  researches  in  the  metallurgy 
of  iron  and  steel  and  allied  subjects,  with  the  view  of  aiding  its 
advance  or  its  application  to  industry.  There  is  no  restriction 
as  to  the  place  of  research  which  may  be  selected,  whether 
university,  technical  school,  or  works,  provided  it  be  properly 
equipped  for  the  prosecution  of  metallurgical  investigations. 

The  appointment  to  a  Scholarship  shall  be  for  one  year,  but 
the  Council  may  at  their  discretion  renew  the  Scholarship  for 
a  further  period.  The  results  of  the  research  shall  be  com- 
municated to  the  Iron  and  Steel  Institute  in  the  form  of  a  Paper 
to  be  submitted  to  the  Annual  General  Meeting  of  members,  and 
if  the  Council  consider  the  Paper  to  be  of  suflBcient  merit,  the 
Andrew  Carnegie  Gold  Medal  shall  be  awarded  to  its  author. 
Should  the  Paper  in  any  year  not  be  of  sufficient  merit,  the 
Medal  will  not  be  awarded  in  that  year. 

In  1901  scholarships  each  of  the  value  of  £100  were  awarded 
to  Dr.  Alfred  Stansfield,  D.Sc.  (London),  Dr.  John  Alexander 
Mathews  (New  York),  and  Julius  Goldberg  (Leoben,  Austria). 


THE 


ROYAL  CHARTER  OF  INCORPORATION. 


It  having  been  determined  that  it  would  be  for  the  advan- 
tage of  the  Institute  to  obtain  incorporation  under  a  Royal 
Charter,  a  petition  was  addressed,  on  behalf  of  himself  and  the 
other  members  of  the  Iron  and  Steel  Institute,  to  Her  Majesty 
in  Council  by  Edward  Pritchard  Martin  (President  1897-1899); 
and  the  Royal  Assent  having  been  obtained,  the  Institute  was 
incorporated  under  the  following  Charter : — 

CHARTER. 

IDiCtOria  by  the  Grace  of  God  of  the  United 
Kingdom  of  Great  Britain  and  Ireland  Queen, 
Defender  of  the  Faith. 

To   ALL  TO   WHOM   THESE   PRESENTS   SHALL   COME   GREETING: — 

Whereas  it  has  been  represented  to  Us  that  William 
Cavendish,  the  Seventh  Duke  of  Devonshire  (since  deceased) : 
Sir  Isaac  Lowthian  Bell,  of  Northallerton,  in  the  County  of 
York,  Baronet;  Josiah  Timmis  Smith,  of  Stratford-on-Avon, 
in  the  County  of  Warwick,  Esquire ;  William  Menelaus,  of 
Dowlais,  in  the  County  of  Glamorgan,  Esquire  (since  deceased) ; 
The  Right  Honourable  Sir  Bernhard  Samuelson,  of  Banbury, 
in  the  County  of  Oxford,  Baronet ;  Sir  James  Kitson,  of  Leeds, 
in  the  County  of  York,  Baronet,  M.P. ;  Edward  Windsor 
Richards,  of  Caerleon,  in  the  County  of  Monmouth,  Esquire: 
Sir  David  Dale,  of  Darlington,   in  the    County  of   Durham, 
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Baronet;  Sir  John  Gay  Newton  Alleyne,  third  Baronet,  of 
Belper,  in  the  County  of  Derby;  and  others  of  Our  subjects 
did,  in  the  year  One  thousand  eight  hundred  and  sixty- 
nine,  form  themselves  into  a  Society  which  is  known  by  the 
name  of  "The  Iron  and  Steel  Institute,"  having  for  its 
objects  the  affording  of  a  means  of  communication  between 
members  of  the  iron  and  steel  trades  upon  matters  bearing 
upon  their  respective  manufactures,  excluding  all  questions 
connected  with  wages  and  trade  regulations,  and  the  arrange- 
ment of  periodical  meetings  for  the  purpose  of  discussing 
practical  and  scientific  subjects  bearing  upon  the  manu- 
facture and  working  of  iron  and  steel,  of  which  Society 
Sir  William  Chandler  Roberts-Austen,  K.C.B.,  is  the  present 
President : 

And  whereas  it  has  been  further  represented  to  Us  that 
the  Society  was  not  constituted  for  gain,  and  that  neither  its 
projectors  nor  its  members  derive,  nor  have  derived  any 
pecuniary  profit  from  its  prosperity.  That  it  has  during  its 
existence,  a  period  of  thirty  years,  steadily  devoted  itself  to 
the  advancement  of  the  knowledge  of  the  metallurgy  of  iron, 
and  contributed  substantially  and  beneficially  to  the  prosperity 
of  the  country.  And  that  the  members  comprising  the  Society 
have  been,  and  are,  practically  engaged  in  works  where  iron 
or  steel  is  produced  or  worked,  or  have  been  and  are  persons 
of  scientific  attainments  in  metallurgy,  and  that  the  Society  has 
since  its  formation  diligently  pursued  the  objects  for  which  it 
was  established  by  holding  half-yearly  meetings  in  London  and 
elsewhere,  at  which  matters  of  great  importance  and  interest 
in  the  furtherance  of  these  objects  have  been  under  discussion. 
And  has  published  fifty-three  volumes  of  Proceedings,  forming 
a  valuable  work  of  reference  on  the  metallurgy  of  iron  and  steel 
and  cognate  subjects.  That  distinguished  individuals  in  foreign 
countries  have  availed  themselves  of  the  facilities  offered  by 
this  Society  for  communicating  important  scientific  and  prac- 
tical discoveries  made  abroad,  and  that  thus  a  useful  inter- 
change of  valuable  information  has  been  effected.  And  that 
the  Society,  out  of  funds  supplied  by  its  members,  has  expended. 
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and  continues  to  expend,  large  sums  of  money  on  its  proceedings, 
in  furthering  research,  and  in  the  maintenance  of  its  library  of 
technical  works : 

And  whereas  it  has  also  been  represented  to  Us  that  the 
Society  is  the  oldest  Institute  in  Great  Britain  connected  with 
metallurgy,  and  that  the  property  of  the  said  Society  would 
be  better  secured,  its  useful  operations  extended,  and  at  the 
same  time  a  more  permanent  establishment  would  be  given 
to  it  among  the  scientific  institutions  of  the  United  Kingdom 
of  Great  Britain  and  Ireland  by  the  grant  of  a  Royal  Charter 
of  Incorporation : 

Now  KNOW  YE  that  We,  taking  the  premises  into  Our  Royal 
consideration,  and  being  desirous  of  encouraging  a  design  so 
laudable  and  salutary,  of  Our  especial  grace,  certain  knowledge 
and  mere  motion  have  willed,  granted  and  declared,  and  do  by 
these  presents  for  Us,  Our  heirs  and  successors  will,  grant  and 
declare  in  manner  following,  that  is  to  say : — 


INCORPORATION. 

1.  For  the  purpose  of  maintaining,  carrying  on  and  extend- 
ing the  work  and  objects  aforesaid,  the  said  Sir  William  Chandler 
Roberts- Austen  and  such  others  of  Our  loving  subjects  as  are 
now  members  of  the  said  Society,  and  such  others  as  shall  from 
time  to  time  hereafter  become  members  thereof,  according  to 
such  Bye-laws  as  shall  be  made  as  hereinafter  mentioned,  and 
their  successors  shall  for  ever  hereafter  be  by  virtue  of  these 
Presents  a  body  politic  and  corporate,  by  the  name  and  style 
of  "The  Iron  and  Steel  Institute"  (hereinafter  referred  to  as 
the  Institute),  and  shall  by  the  same  name  have  perpetual 
succession  and  a  Common  Seal,  with  full  power  and  authority 
to  alter,  vary,  break  and  render  the  same  at  their  discretion, 
and  by  the  same  name  to  sue  or  be  sued  in  every  Court 
of  Us,  Our  heirs  and  successors,  and  be  for  ever  able  and 
capable  in  law,  notwithstanding  the  statutes  of  mortmain, 
to  acquire,  have,  take  and  hold  all  the  real  estates,  chattels. 
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real  and  personal  estate,  belonging  to  or  held  in  trust  for  the 
Institute,  as  and  when  the  same  shall  be  lawfully  conveyed 
or  otherwise  assured  to  the  body  corporate  hereby  created; 
and  also  take,  purchase  and  hold  to  them  and  their  successors 
any  goods,  chattels  and  personal  estate  or  property  whatsoever, 
and  all  real  estates  and  chattels  real  of  whatsoever  tenure 
which  they  or  their  successors  shall  think  desirable  for  the 
use  or  purpose  of  the  Institute,  or  to  be  held  in  connection 
therewith  with  a  view  to  the  future  advantage  thereof, 
provided  that  the  yearly  value  of  the  real  estate  and 
chattels  real  so  to  be  acquired  and  held  shall  not  at  any 
time  exceed  in  the  whole  the  sum  of  £3000  according  to 
the  annual  value  thereof  at  the  times  when  the  same  shall 
be  respectively  acquired  by  the  Institute.  And  they  and 
their  successors  shall,  subject  to  the  provisions  of  these 
presents,  be  able  and  capable  in  law  to  grant,  sell,  demise, 
alienate,  exchange,  mortgage,  convey  in  mortmain  or  other- 
wise deal  with  or  dispose  of  all  or  any  of  the  property,  real 
estate  and  chattels,  real  or  personal  property,  belonging  to 
the  Institute,  in  such  maimer  as  they  may  think  fit,  and 
by  the  name  aforesaid  to  do  all  other  matters  incidental  or 
appertaining  to  a  body  corporate. 

And  We  do  also  will,  ordain,  and  declare  as  follows,  that 
is  to  say  : — 

2.  There  shall  be  a  General  Meeting  or  General  Meetings 
of  the  Members  of  the  Institute,  to  be  held  from  time  to  time 
as  hereinafter  mentioned,  and  there  shall  be  a  Council  to 
direct  and  manage  the  concerns  of  the  said  body  politic  and 
corporate,  and  the  General  Meetings  and  the  Council  shall 
have  the  entire  direction  and  management  of  the  same, 
in  the  manner  and  subject  to  the  regulations  hereinafter 
mentioned. 

3.  There  shall  be  a  President,  Past-Presidents,  a  Treasurer, 
Vice-Presidents,  and  a  Secretary  or  Secretaries  of  the  said 
body  politic  and  corporate,  and  the  Council  shall  consist  of 
the  President,  Past-Presidents,  Treasurer,  and  Vice-Presidents, 
and  not  more  than  twenty  nor  less  than  fifteen  other  Members 
of  the  Institute.     And  We  do  hereby  further  will  and  declare 
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that  the  said  Sir  William  Chandler  Roberts-Austen  shall  be 
the  first  President  of  the  said  body  politic  and  corporate,  and 
the  other  persons  now  being  the  Past-Presidents,  Treasurer, 
Vice-Presidents,  and  other  Members  of  the  Council,  shall  be 
the  first  Members  of  the  Council  of  the  said  body  politic  and 
corporate,  and  shall  continue  such  until  the  election  of  officers 
shall  be  made  in  pursuance  of  these  presents. 

4.  It  shall  be  lawful  for  the  Members  of  the  said  body  politic 
and  corporate  hereby  established  to  hold  a  General  Meeting  once 
in  the  year  or  oftener,  for  the  purposes  hereinafter  mentioned, 
namely,  that  the  President,  the  Treasurer,  Vice-Presidents,  and 
other  Members  of  the  Council,  shall  be  chosen  at  such  General 
Meeting;  and  that  the  General  Meetings  shall  from  time  to 
time  make  and  establish  such  bye-laws  as  they  shall  deem  to 
be  useful  and  necessary  for  the  regulation  of  the  said  body 
politic  and  corporate  for  the  admission  of  Honorary  and 
Foreign  Members,  and  of  Members,  for  the  management  of 
the  estates,  goods,  and  business  of  the  said  body  politic  and 
corporate,  for  fixing  and  determining  the  number  of  Vice- 
Presidents  and  the  other  members  of  the  Council  and  the 
number  of  Secretaries  as  aforesaid,  and  the  time  and  maimer 
of  electing  the  President,  Vice-Presidents,  Treasurer,  and  other 
Members  of  the  Council,  and  the  period  of  their  respective 
continuance  in  office ;  and  such  bye-laws  from  time  to  time 
they  shall  or  may  alter,  vary,  or  revoke,  and  shall  or  may  make 
such  new  and  other  bye-laws  as  they  shall  think  most  useful 
and  expedient  for  the  said  body  politic  and  corporate,  so  that 
the  same  be  not  repugnant  to  these  presents  or  to  the  laws 
and  statutes  of  this  Our  realm,  and  shall  and  may  also  enter 
into  any  resolution,  and  make  any  regulation  respecting  any 
of  the  affairs  and  concerns  of  the  said  body  politic  and  cor- 
porate, that  shall  be  thought  necessary  and  proper. 

5.  The  first  such  General  Meeting  as  aforesaid  for  the 
election  of  Officers  shall  take  place  within  twelve  calendar 
months  from  the  date  of  these  presents,  and  the  present  rules 
and  regulations  of  the  Institute  so  far  as  they  are  not  incon- 
sistent with  these  presents,  shall  continue  in  force  until  the 
same  shall  be  altered  by  a  General  Meeting. 


24  THE  IRON  AND  STEEL  INSTITUTE. 

6.  The  Council  shall  have  the  sole  management  of  the 
mcome  and  funds  of  the  said  body  politic  and  corporate,  and 
the  appointment  of  the  Secretaries  and  officers,  attendants, 
and  servants  as  shall  in  the  discretion  of  the  Council  be 
deemed  necessary  or  useful  for  the  Institute,  as  also  the  entire 
management  and  superintendence  of  all  the  other  affairs  and 
concerns  thereof,  and  shall  and  may,  but  not  inconsistent  with 
or  contrary  to  the  provisions  of  this  Our  Charter,  or  any 
existing  bye-law  or  laws,  and  statutes  of  this  Our  realm,  do 
all  such  acts  and  deeds  as  shall  appear  to  them  necessary  or 
essential  to  be  done  for  the  purpose  of  carrying  into  effect  the 
objects  and  views  of  the  said  body  politic  and  corporate. 

7.  The  rules  and  bye-laws  to  be  made  by  the  Institute 
shall  not  have  effect  until  they  have  been  submitted  to  and 
allowed  by  the  Lords  of  Our  Council. 

In  Witness  whereof.  We  have  caused  these  Our  Letters  to 
be  made  Patent  Witness  Ourself  at  Westminster  the  first  day 
of  November  in  the  sixty- third  year  of  Our  reign. 

By  Warrant  under  the  Queen's  Sign-Manual. 

MUIR   MACKENZIE. 


In  accordance  with  the  preceding  Royal  Charter,  the 
Members  of  the  Iron  and  Steel  Institute  elect,  out  of  their 
own  body,  a  Council  by  whom  the  business  of  the  Institute 
is  conducted,  in  conformity  with  the  following  bye-laws: — 


BYE-LAWS. 


1.  The  Society  shall  be  designated  **  The  Iron  and  Steel  Institute." 

2.  The  objects  of  the  Institute  shall  be — 

To  afford  a  means  of  communication  between  members  of  the 
Iron  and  Steel  Trades  upon  matters  bearing  upon  their 
respective  manufactures,  excluding  all  questions  connected 
with  wages  and  trade  regulations. 

To  arrange  periodical  meetings  for  the  purpose  of  discussing 
practical  and  scientific  subjects  bearing  upon  the  manufacture 
and  working  of  iron  and  steel. 

Section  I. — Oonstitution. 

3.  The  Institute  shall  consist  of  members  who  shall  be  more  than 
twenty-one  years  of  age,  and  shall  have  one  or  other  of  the  following 
qualifications : — 

(a)  Persons  practically  engaged  in  works  where  iron  or  steel 

is  produced  or  worked. 

(b)  Persons  of  scientific  attainments  in  metallurgy,  or  specially 

connected  with  the  application  of  iron  and  steel. 
It  shall  be  within  the  province  of  the  Council  to  elect  Honorary 
Members,  the  number  not  to  exceed  twenty. 

Section  II. — Election  of  Members. 

4.  A  recommendation  for  admission  according  to  Form  A  in  the 
Appendix  shall  be  forwarded  to  the  General  Secretary,  and  by  him  be 
laid  before  the  Council.  The  recommendation  shall  be  in  writing,  and 
be  signed  by  not  fewer  than  three  members. 

5.  Such  applications  for  admission  as  are  approved  by  a  majority  of 
the  Council  shall  be  inserted  on  a  voting  list.  This  voting  list  shall 
specify  the  name,  occupation,  address,  and  proposers  of  the  candidates, 
and  shall  be  forwarded  to  the  members  at  least  fourteen  days  previous 
to  the  next  general  meeting,  when  the  lists  that  have  been  returned  to 
the  General  Secretary  shall  be  opened,  only  in  presence  of  the  members. 
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by  Scrutineers,  to  be  appointed  by  the  meeting  for  that  purpose.     The 

elections  shall  take  place  at  the  general  meetings  only. 

[Note. — Gentlemen  whose  proposal  forma  are  passed  by  the  Council  after 
the  voting  UMs  have  been  issued,  sfiall  he  allowed  to  attend  the 
subsequent  general  meeting  ;  and  if  afterwards  duly  elected  members, 
it  is  understood  that  their  subscription  becomes  payable  in  respect  of 
the  year  in  which  the  said  meeting  is  held.] 

6.  The  election  shall  take  place  by  ballot,  three-fifths  of  the  votes 
recorded  being  necessary  for  election. 

7.  When  the  proposed  candidate  is  elected,  the  General  Secretary 
shall  give  him  notice  thereof,  according  to  Form  B,  but  his  name  shall 
not  be  added  to  the  list  of  members  of  the  Institute  until  he  shall  have 
paid  his  first  annual  subscription,  and  signed  the  Form  C  in  the 
Appendix. 

8.  In  the  case  of  non-election,  no  mention  thereof  shall  be  made  in 
the  minutes,  nor  any  notice  given  to  the  unsuccessful  candidate. 

Section  III. — Officers  and  Mode  of  Election. 

9.  The  officers  of  the  Institute  for  the  management  of  its  affairs  shall 
consist  of  one  President,  nine  Vice-Presidents,  fifteen  Members  of  Coun- 
cil, a  Secretary  or  Secretaries,  and  one  Treasurer.  All  members  who  have 
filled  the  office  of  President  of  the  Institute  shall  be  ex-ojfficio  perma- 
nent members  of  the  Council,  under  the  title  of  Past-Presidents, 

10.  The  President  shall  be  elected  for  two  years,  and  shall  not  be 
eligible  for  re-election  until  after  an  interval ;  three  Vice-Presidents  and 
five  Members  of  the  Council,  in  rotation,  shall  retire  annually,  but  shall 
be  eligible  for  re-election,  unless  disqualified  by  non-attendance  during 
the  previous  year.  In  addition,  those  Vice-Presidents  and  Members  of 
Council  shall  retire  who  have  not  attended  any  meeting  of  the  Council 
or  Institute  during  the  previous  year,  unless  such  non-attendance  has 
been  caused  by  special  circumstances,  which  shall  have  been  duly  notified 
to  the  Council. 

11.  Candidates  shall  be  put  in  nomination  at  the  ordinary  general 
meeting  preceding  the  annual  meeting,  when  the  Council  shall  present  a 
list  specifying  which  of  the  number  are  eligible  for  re-election.  Any 
member  shall  be  then  entitled  to  add  names  to  the  list  of  candidates. 
Members  may  also  nominate  candidates  for  office  up  to  one  month 
previous  to  the  annual  meeting,  the  names  to  be  sent  to  the  General 
Secretary.  The  voting  list  of  the  proposed  names  shall  be  forwarded  to 
the  members,  and  must  be  returned  to  the  General  Secretary  previous  to 
the  election. 
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12.  Each  member  may  erase  any  name  or  names  from  the  lists,  but 
the  number  of  names  on  the  list,  after  such  erasure,  must  not  exceed  the 
number  to  be  elected  to  the  respective  offices  as  before  enumerated.  The 
lists  which  do  not  accord  with  these  directions  shall  be  rejected  by  the 
Scrutineers.  The  votes  for  any  member  who  may  not  be  elected  as 
President  or  Vice-President  shall  count  for  him  as  Vice-President  or 
other  member  of  the  Council.  The  voting  to  be  conducted  in  the 
manner  specified  in  Section  II. 

13.  The  Council  shall  have  power  to  fill  up  any  vacancies  that  may 
occur  during  their  year  of  office. 

Section  IV. — Duties  of  Officers. 

14.  The  President  shall  be  Chairman  at  all  meetings  at  which  he 
shall  be  present,  and  in  his  absence  one  of  the  Vice-Presidents.  In  the 
absence  of  a  Vice-President,  the  members  shall  elect  a  Chairman  for  that 
meeting. 

15.  The  Treasurer  shall  hold  in  trust  the  uninvested  funds  of  the 
Institute,  which  shall  be  deposited  in  the  name  of  the  Society  at  a  bank 
approved  by  the  Council ;  he  shall  receive  all  moneys,  and  shall  pay  all 
accounts  that  are  properly  certified  as  correct  by  the  Council ;  and  shall 
present,  from  time  to  time,  a  statement  of  the  Society's  accounts. 

16.  The  General  Secretary  shall  attend  all  meetings,  shall  take 
minutes  of  the  proceedings,  shall  be  responsible  for  the  safe  custody  of 
all  papers,  books,  and  other  property  of  the  Institute,  and,  under  the 
direction  of  the  Council,  shall  conduct  the  general  business  of  the 
Institute. 

Section  V. — Meetings. 

17.  There  shall  be  at  least  two  general  meetings  in  each  year,  one  of 
which  shall  be  held  in  London  in  the  Spring,  and  the  other  in  August  or 
September,  in  such  locality  as  the  Council  may  direct.  The  meeting  in 
the  Spring  shall  be  the  annual  meeting  for  the  election  of  officers. 

18.  Twenty  members  shall  be  entitled  to  call,  through  the  General 
Secretary,  a  special  meeting,  the  objects  thereof  to  be  stated  in  the 
requisition.  The  business  of  such  meeting  shall  be  confined  to  the 
special  subjects  named  in  the  notice  convening  the  same. 

19.  All  members  shall  have  notice  of,  and  shall  be  entitled  to  attend, 
each  meeting  of  the  Institute,  and  to  receive  copies  of  the  Institute's 
publications  gratuitously. 

20.  No  alteration  of  the  Rules  or  Bye-laws  shall  be  made  except  at 
the  annual  meeting,  and  a  notice  of  any  proposed  alterations  shall  be 
given  at  the  general  meeting  to  be  held  in  August  or  September. 
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Section  YL — SnbscriptioiiB. 

21.  The  subscription  of  each  member  shall  be  two  guineas  per  annum ; 
and  members  elected  after  January  Ist,  1870,  shall  pay  an  entrance  fee 
of  two  guineas  each.  Any  member  whose  subscription  is  not  in  arrear 
may  at  any  time  compound  for  his  subscription  for  the  current  year  and 
all  future  years  by  the  payment  of  thirty  guineas. 

22.  The  subscriptions  shall  be  payable  in  advance  on  January  1st  in 
each  year.  Any  member  whose  subscriptions  shall  be  twelve  months  in 
arrear  shall  forfeit  all  the  privileges  of  the  Institute ;  and  the  Council, 
after  having  given  due  notice,  in  the  form  D  in  the  Appendix,  shall  be 
empowered  to  remove  such  name  from  the  lists  of  the  Institute. 

Section  YIL — Oommunications  of  Members. 

23.  All  communications  shall  be  submitted  to  the  CouncU,  and,  after 
their  approval,  shall  be  read  at  the  general  meetings. 

24.  All  communications  made  to  the  Institute  shall  be  the  property 
of  the  Society,  and  shall  be  published  only  in  the  Transactions  of  the 
Institute,  or  by  the  authority  of  the  Council. 

Section  VIII. — Property  of  the  Institute. 

25.  All  the  property  of  the  Institute,  other  than  funds  in  the  hands 
of  the  Treasurer,  shall  be  held  by  three  Trustees,  in  trust  for  the  Society. 
The  Trustees  shall  be  appointed  by  the  members  in  general  meeting 
assembled ;  and  in  case  any  vacancy  in  the  Trustees  occurs,  the  same 
shall  be  filled  by  election  at  the  next  general  meeting — the  Chairman,  in 
all  cases,  having  a  second  or  casting  vote. 

26.  All  books,  drawings,  communications,  models,  and  the  like,  shall 
be  accessible  to  all  members  according  to  the  Bye-laws.  The  Council 
shall  have  power  to  deposit  the  same  in  such  place  or  places  as  may  be 
considered  most  convenient  for  the  members. 

27.  Every  person  desirous  of  bequeathing  to  the  Institute  any  personal 
property,  is  requested  to  make  use  of  the  following  form  in  his  will : — "  I 
give  and  bequeath  to  the  Trustees  of  the  Iron  and  Steel  Institute  in 
London  [here  mention  the  property  or  sum  of  money  intended  to  be 
bequeathed]  for  the  use  of  the  Institute." 

Section  IX. — Consulting  Officers. 

28.  The  members  in  general  meeting  assembled  shall  have  power  to 
appoint  such  consulting  officers  as  may  be  thought  desirable  from  time 
to  time,  and  may  vote  them  suitable  remuneration. 
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Section  X. — ^Prizes. 

29.  The  Society  may  offer  annually  a  certain  sum  to  be  appropriated 
in  Prizes  or  Medals,  for  Essays  on  subjects  prescribed  by  the  Councili 
for  inventions  of  a  specified  character,  or  for  improvements  in  special 
departments  of  the  iron  or  steel  manufactures.  A  list  of  the  subjects  for 
which  prizes  will  be  given  shall  be  presented  in  each  Annual  Report 


Sectiok  XI. — DlBBolntion. 

30.  The  Institute  shall  not  be  broken  up  unless  upon  the  vote  of  two- 
thirds  of  the  members  present  at  any  general  meeting,  convened  for  the 
purpose  of  considering  the  dissolution ;  and  after  confirmation  by  a 
similar  vote,  at  a  subsequent  meeting,  to  be  held  not  less  than  three,  or 
more  than  six  months  after  the  first ;  and  notice  of  this  last  meeting 
shall  be  duly  advertised  as  the  Council  or  a  general  meeting  may  advise. 


APPENDIX. 


FORM  A. 

Mr.  A.  B.  (address  in  full),  being  of  the  required  age,  and  desirous  of 
becoming  a  member  of  the  Iron  and  Steel  Institute,  we,  the  undersigned, 
from  our  personal  knowledge,  do  hereby  recommend  him  for  election. 

His  qualifications  are  .  


Witness  our  hands  this.  day  of.  19 


Names  of 

Three 
Members, 
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FORM  B. 

SiR) — I  beg  to  infonn  you  that  on  the you  were  elected 

a  member  of  the  Iron  and  Steel  Institute,  but,  in  conformity  with  the 
Rules,  your  election  cannot  be  confirmed  until  the  accompanying  form  be 
returned  with  your  signature,  and  until  your  entrance  fee  and  first  annual 
subscription  (amount  £ )  be  paid  to  me.  If  the  first  subscrip- 
tion is  not  received  within  two  months  of  this  date,  your  election  will 
become  void. 

I  am.  Sir,  your  obedient  Servant. 


General  Secretary, 


_     _._     day  of  19 


FORM  C. 


I,  the  undersigned,  being  elected  a  member  of  the  Iron  and  Steel 
Institute,  do  hereby  agree  that  I  will  be  governed  by  the  regulations 
of  the  said  Institute,  as  they  are  now  formed,  or  as  they  may  be  hereafter 
altered ;  that  I  will  advance  the  interests  of  the  Institute  as  far  as  may 
be  in  my  power ;  provided  that,  whenever  I  shall  signify  in  writing  to 
the  Secretary  that  I  am  desirous  of  withdrawing  my  name  therefrom,  I 
shall  (after  the  payment  of  any  arrears  which  may  be  due  by  me  at  that 
period)  be  free  from  this  obligation. 

Witness  my  hand  this.  _  day  of 19 


FORM  D. 

Sir, — I  am  directed  to  inform  you  that  your  subscription  to  the  Iron 

and  Steel  Institute,  amounting  to         ,  is  in  arrear,  and  that  if  the 

same  be  not  paid  to  me  on  or  before  the  _ day  of. 

19 ,  your  name  will  be  removed  from  the  lists  of  the  Institute. 

I  am,  Sir,  your  obedient  Servant, 

General  Secretary, 
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BuDD,  133. 
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80N,  172. 
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Head,  56. 
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"  Chemical  phenomena  of  iron  smelting."    By  Sir  Lowthian  Bell,  85. 
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Report  of  committee  on  the  distribution  of  the  iron  ores  of  Great  Britain, 

383. 
Report  of  committee  on  mechanical  puddling,  392. 
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paper),  400. 
"Modern  appliances  for  reversing  rolling-mills."    By  B.  Walker,  417. 
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"  Iron  ores  of  Cornwall."    By  J.  T.  Woodhouse,  27. 
"Northumberland,  Durham,  and  the  North  Riding  of  Yorkshire." 
By  John  Bkll  and  John  Jones,  33. 

"  Spectrum  analysis."     By  Sir  H.  E.  Roscoe,  38. 

*'  Description  of  two  new  blast-furnaces  at  Newport  Iron  Works,  Middles- 
brough."   By  Sir  Ber>hard  Samuelson,  02. 

••  Chemical  phenomena  of  iron  smelting."    By  Sir  Lowthian  Bell,  67. 

"  The  Sherman  process."     By  G.  J.  Snelus,  181. 

"  The  Heaton  proce-^s."    By  G.  J.  Snelus,  185. 
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ence to  the  future  development  of  its  mineral  resources."  By  Henry 
Johnson,  191. 
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"  A   description  of    the   Ayresome   Iron  Works,    Middlesbrough,  with 

remarks  upon  the  gradual  increase  iu  size  of  the  Cleveland  blast- 

furnaces."    By  John  Gjers,  202. 
**  Further  results  from  the  use  of  hot-blast  firebrick  stoves."    By  Thomas 

Whitwell,  217. 
"  Increasing  the  height  of  blast-furnaces  in  the  Midland  districts."    By 

T.  W.  Plum,  224. 
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Danes,  258. 
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"  Danks'  rotary,  puddling- furnace."  Introduction,  i.  Report  of  commis- 
sioners appointed  to  report  on  Danks'  rotary  furnace  in  America,  iii. 

"  Chemical  phenomena  of  iron  smelting."     By  Sir  Lowthian  Bell,  1. 
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remarks  on  vote  of  thanks  to  Council.     1892,  i.  9. 
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G 


98  GENERAL  INDEX. 

Alabama  coke.    1893,  i.  237. 
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1900,  i.  2i>H. 
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press  compared,  62 ;  description  of  new  press,  63 ;  the  cylinders,  63 ; 

valves  and  leathers,  64 ;   pump  plungers  and  ram,  65 ;   conclusion,  66. 
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in  carbonised  iron.     1890,  i.  112.     Sec  Keep,  \V.  J. 
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in  iron.     1890,  ii.  759  ;  1891,  i.  372. 

-  in  iron,  con<lition  of  silicon  and.     1891,  ii.  319. 

in  openhearth  steel.     1897.  ii.  433. 

in  steel.    1890,  ii.  161 ;  1891,  i.  430.     See  Hadfield,  R  A. 
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in  the  foundry.     1897,  ii.  407. 
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steel.     1892,  ii.  502. 
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ALZOLA,  Pablo  de— 

Paper  on  '•The  iron  and  steel  industry  of  Spain,"  1896,  ii.  5;  iron 
ore,  5  ;  ore  mined  in  Biscay,  7  ;  ores  of  other  provinces,  7  ;  coalfields,  10 ; 
other  important  ores  mined  in  Spain,  12  ;  history  of  the  manufacture  of 
iron  in  Spain,  13  ;  advancement  of  the  iron  and  steel  industries,  15 ; 
principal  works,  17  ;  the  Altos-Hornos  works,  17  ;  the  Viscaya  Company, 
21 ;  the  San  Francisco  works,  23  ;  the  works  of  Asturias,  24  ;  other 
works,  26 ;  production  of  pig  iron  in  various  countries,  28 ;  comparison 
between  the  mining  and  metallurgical  industries  of  Biscay,  30. — Ditciis- 
iion :  Sir  L.  Bell,  33  ;  G.  Ainsworth,  33  ;  the  Secretary,  34. — Correspond- 
ence :  H.  G.  Graves,  .34  ;  the  President,  35  ;  Don  Pablo  de  Alzola,  35. 

Amazon,  manganese  ore  of  the  Lower.     1898,  i.  355. 

Ambebg  iron  ore  deposits.     1895,  i.  278. 

Amberite,  occurrence  of,  in  New  Zealand  coal.     1890,  ii.  687. 

AMBOY  fireclavs.     1898,  i.  364. 

America,  as  a  consumer  and  exporter.     1890,  s.  v.  27. 

Catalan  forges  in.     1896,  i.  432. 

crucible  steel-making  in.     1897,  ii.  422. 

first  blast-furnaces  in.     1891,  ii.  233  ;  1892,  i.  393. 

first  iron  casting  in.    1895,  i.  411. 

open-hearth  process  in.     1893,  ii.  457  ;  1898,  ii.  506. 

rod-rolling  mills  in.     1893,  ii.  481. 


—  tinplate  manufacture  in.     1892,  ii.  478. 

—  western  interior  coalfield  of.     1899,  i.  315. 


Amebican  and  British  railways  compared.     1890,  s.  v.  53,  59,  GO,  61,  ()2,  64. 

and  Cleveland  blast-furnace  practice,  comparison  of.     1891,  i.  355. 

and  European  blast-furnace  practice.    1892,  ii,  423. 

Bessemer  practice.     1895,  ii.  517. 

blast-furnace  plant.     1893,  ii.  430. 

blast-furnace  practice.     1893,  ii.  430 ;   1894,  ii.  382  ;   1896,  ii.  459 ; 

1896,  i.  415  ;  1896,  ii.  354  ;  1898,  ii.  467. 

blast-furnaces.     1898,  i.  455. 

blast-furnaces,  development  of.    1890,  ii.  18.     See  Gayley,  James. 

blast-furnaces,  new.    1890,  i.  287  ;  1890,  ii.  746  ;  1891,  ii.  238 ;  1892, 


i.  400 ;  1892,  ii.  430. 

—  blooming-mill.    1897,  ii.  417. 

—  blowing  engines.    1891,  ii.  242. 

—  casting,  the  first.    1893,  i.  316. 
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American,  charcoal  blast-farnaces.    1892,  ii.  430. 

coal,  weight  of.    1898,  i.  379. 

coke.    1894,  i.  455. 

collieries.    1899,  ii.  392  ;  1900.  i.  342. 

exports  as  affected,  by  British  free  trade.    1890,  s.  v.  9. 

forge  pig  iron.    1892,  ii.  437. 

foundry  pig  iron.     1890,  i.  293 ;  1898,  i.  456. 

foundry  practice.     1896,  i.  423. 

hot-blast  stoves.    1890,  i.  290  ;  1894,  ii.  387. 

labour.    1890, .«».  v.  12. 

oilfields.    1892,  i.  525. 

open-hearth  furnace,  an.    1891,  ii.  273. 

open-hearth  steelworks.    1892,  i.  431 ;  1899,  ii.  437. 

petroleum,  crude.    1891,  ii.  193. 

pig  iron.    1891,  ii.  245. 

plate-mills,  new.    1892,  ii.  448. 

policy  of  protection.    1890,  s.  v.,  5. 

protection  and  labour.    1890,  s.  v.  1U9. 

rolling-mills.    1892,  i.  420  ;  1893,  i.  320,  ii.  453  ;  1897,  ii.  419. 
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on  manufacture  of  special  steels.    1900,  ii.  521. 

on  wire  ropeways.    1895,  i.  300. 

BACH,  C,  book  on  metallurgy  by.    1898,  i.  583. 

on  compressed  gas  cylinders.    1896,  i.  519,  ii.  418. 

on  standard  tests  of  cast  iron.    1899,  ii.  468. 


-  on  tests  of  steel.    1899,  ii.  469. 


BACHE,  F.,  on  coal  in  Virginia.    1894,  ii.  330. 

BACHELLERT,  A.,  on  coal-cutting  machinery.    1900,  ii.  571. 

BACHMAN,  F.  E.,  on  explosions  in  blast-furnaces.    1896,  ii.  353. 

on  silicon  and  carbon  in  cast  iron.    1899,  ii.  409. 

on  slips  and  explosions  in  the  blast-furnace.    1899,  ii.  398. 

Bagk-watbb,  stopping,  by  brick  dams.    1892.  i.  363. 

BACL^,  L..  book  on  metallurgy  by.    1890,  i.  408 ;  1900,  i.  492. 

on  armour.    1900,  i.  394. 

on  the  cellular  theory  of  steel.    1892,  ii.  481  ;  1895,  ii.  542  ;  1897,  ii. 

452. 
on  punching  and  shearing  as  means  of  testing.    1896,  i.  509. 

on  tests  of  armour-plates.    1900,  i.  420. 


BACON,  D.  H.,  on  iron  mining  in  the  Lake  Superior  region.    1897,  ii. 
287. 


on  the  system  of  filling  at  the  Minnesota  mines.     1892,  ii.  334. 


Baden,  coal  in.    1891,  i.  282. 

BADOUREAU,  A.,  book  on  mining  by.    1893,  i.  450. 

BAOLEY,  C.  J.,  on    American    and    Cleveland    blast-furnaces.     1891,    i. 

356. 
BAGSHAW,  W.,  on  cast  iron  test  bars.    1892,  ii.  492. 

on  mechanical  treatment  of  moulding  sand.    1891,  i.  373. 

BAILET,  C,  on  electric  mine  locomotives.     1892,  ii.  397. 
BAILEY,  C.  E.,  on  mining  in  the  Mesabi  Range.    1898,  i.  356. 
BAILEY,  E.  H.  8.,  on  the  Tonganoxie  meteorite.    1892,  i.  285. 
BAILEY,  E.  J.,  on  colliery  explosions.    1897,  ii.  361. 

on  wire-rope  haulage.    1896,  i.  350. 

BAILEY,  F.,  on  magnetic  properties  of  iron  and  steel.     1894,  ii.  444. 
BAILEY,  L.  W.,  on  iron  ore  in  Canada.    1900,  i.  275. 

on  iron  ore  in  Nova  Scotia.    1899,  i.  287. 

BAILEY,  Thomas  Henry,  elected  member.    1897,  ii.  6. 

on  carbon  and  iron.     1897,  ii  138. 

BAILLIE,  James  Richard,  elected  member.    1899,  i.  2. 
BAILY,  C,  on  electric  mine  locomotives.    1896,  ii.  326. 

BAILY,  F.  O.,  on  magnetic  properties  of  iron.    1895,  ii.  646;    1896,  ii. 
401. 

BAILY,  G.  H.,  book  on  metallurgy  by.     1898,  L  583. 

BAIN,  H.  Foster,  on  coal-cutting.    1898,  i.  410. 

on  coal-cutting  machinery.    1896,  ii.  331 ;  1899,  ii.  374. 

on  coal  in  Arkansas.    1899,  i.  314. 
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BAIN,  H.  Foster,  on  western  interior  coalfield  of  America.    1899,  i.  316. 

BAIN,  Sir  James,  obituary  notice  of.    1898,  i.  812. 

BAINBRIDGE,   E.,   on   the   mechanical    engineering  of    collieries.      1890, 

ii.  708. 

BAINBRIDGE,  W.,  book  on  mining  by.     1900,  i.  494. 

BAIRD,  D.,  on  pump  valves.     1893,  i.  274. 

on  pumping  appliances.    1895,  i.  362  ;  1896,  ii.  333. 

BAIRD,  J.,  on  coal-mining  in  Canada.     1898,  ii.  402. 

on  shaft  sinking.     1893,  ii.  386. 

BAIRD,  M.  B.,  elected  member.    1896,  i.  2. 

BAKER,  Sir  Benjamin,  elected  member.    1900,  i.  1. 

on  steel  rails.    1900,  ii.  660. 

toast  by.    1900,  i.  232. 

BAKER,  D.,  on  opening  the  tap-hole  of  a  blast-famace.    1893,  i.  21)8. 

on  removing  skulls  from  direct  metal  ladles.    1892,  ii.  431. 

BAKER,  F.,  on  South  Yorkshire  coalfields.    1896,  i.  334. 

BAKER,  J.,  on  mineral  statistics  of  Canada.    1897,  ii.  621. 

BAKEWELL,  J.  A.,  on  colliery  explosions.    1891,  i.  337. 

BAKHUIS-ROOZEBOOM,  H.  W— 

Paper  on  "Iron  and  steel  from  the  point  of  view  of  the  Phase-doc- 
trine/' 1900,  ii.  311  ;  Gibbs's  theory,  311  ;  Roberts-Austen's  results,  312 ; 
solidifications'of  liquid  solutions  with  0  to  2  per  cent,  of  carbon,  313 ;  liquid 
solutions  with  2  to  4*3  per  cent,  of  carbon,  313  ;  allotropic  states  of  iron, 
314  ;  results  obtained  from  iron -carbon  alloys  with  more  than  2  per  cent, 
of  carbon,  315. — Correspondence :  H.  Le  Chatelier,  330  ;  H.  von  Jiiptner, 
332. 

Baku,  petroleum  industry  of.    1892,  i.  519,  ii.  380  ;  1893,  i.  243  ;  1894,  ii.  523  ; 
1896,  i.  356,  ii.  316. 

Balance  rope  winding  arrangements.    1891,  ii.  213. 

BALCAR,  E.,  on  ventilating  appliances,  1894,  ii.  368. 
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BALL,  C.  M.,  on  magnetic  separators  for  iron  ore.     1890,  ii.  675 ;  1895,  ii. 
390;  1896,  i.  ai(>. 

BALL,  E.  J.,  on  alloys  of  iron  and  chromium.     1892,  ii.  146. 

Paper  on  "('hanges  in  iron  produced  by  thermal  treatment,"  1890,  i. 
85 ;  observations  of  Le  Chatelier,  Osmond,  and  Hopkinson,  85  ;  effect  of 
rapid  cooling,  86 ;  character  of  experiments,  86 ;  temperatures  noted, 
86 ;  melting  point  of  aluminium,  86 ;  effect  of  high  percentage  of 
manganese,  critical  points  marked,  88;  conclusions,  89. — Ditcuigion: 
G.  J.  Snelus,  91  ;  Sir  L.  Bell,  93  ;  E.  G.  Tosh,  94 ;  W.  C.  Roberts- 
Austen,  94  ;  E.  J.  Ball,  95 ;  the  President,  96 ;  J.  Hopkinson,  96  ;  A. 
Wingham,  100 ;  F.  OHmond,  102. 

Paper  on  "Changes  in  iron  produced  bv  thermal  treatment,''  1891, 
i.  \i):\.~Discu»iion :  t.  Wrightson,  109;  Sir'Lowthian  Bell,  111  ;  W.  C. 
Koberts-Auston,  112:  G.  J.  Snelus,  lliJ;  K.  A.  Hadfield,  115;  W.  C. 
Roberts-Austen,  IKJ;  the  President,  116  ;  F.  Osmond,  117. 

on  elimination  of  sulphur  from  pig  iron.     1891,  ii.  87. 

on  Spanish  iron  ores.     1891,  ii.  142. 

BALL,  E.  J.,  and  Arthur  WINGHAM— 

P»i per  on  **  Experiments  on  elimination  of  sulphur  from  iron,"  1892, 
i.  1U2  :  orijjjiu  of  investigation,  102  ;  effect  of  use  of  potassium  cyanide. 
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BALU  E.  Jm  and  Abthub  WINGHAM  {continued)— 

102  ;  effect  of  flux,  103  ;  action  of  sodium  carbonate,  103  ;  ferro-cyanide, 
104 ;  results  of  experiments,  104  ;  alkaline  slag  and  caustic  soda,  105 ; 
basic  lime  slag  and  dissolved  oxide,  lOG ;  manganese  slags,  107 ;  con- 
ditions for  removal  of  sulphur,  107  ;  experiments  made  at  Brjmbo,  108  ; 
metallic  sodium,  109. — Visettasion :  J.  Massenez,  110  ;  T.  E.  Holgate,  112  ; 
J.  E.  Stead,  113  ;  G.  J.  Snelus,  115;  Sir  Lowthian  Bell,  117  ;  E.  P.  Martin, 
117;  R.  A.  Hadtield,  118;  E.  A.  Cowper,  119;  James  Roberts,  119;  J. 
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125. 

Ballast,  slag  as  railway.    1890,  i.  298. 

BALLING,  C.  A.  M.,  book  on  mining  by.    1892,  i.  534  ;  1898,  ii.  GOO ;  1899, 
ii.  531. 

on  ventilation  of  lignite  mines,  1892,  i.  370. 

BALTZINGER,  A.,  book  on  metallurgy  by.     1898,  i.  583. 

BALTZER,  A.,  on  lighting  of  collieries.    1900,  i.  338. 

BAMBER,  Henby  Kelway,  elected  member.    1893,  ii.  4. 

on  agricultural  value  of  sulphate  of  ammonia,  1897,  i.  291. 

on  determination  of  hardening  and  carbide  carbon.    1897,  i.  206. 

Paper  on  "  The  analysis  of  steel,"  1894,  i.  319 ;  methods  of  deter- 
mining sulphur  and  phosphorus,  319;  results,  321. — Corre^pondenct :  F. 
W.  Harbord,  323 ;  E.  Rilev,  323  ;  J.  E.  Stead,  324 ;  H.  K.  Bamber, 
324. 

BAMBER,  Herbert  Kelway,  elected  member.    1900,  ii.  4 

on  steel  sleepers.    1892,  ii.  471. 

Ban  at,  coalfield  of.     1894,  i.  441. 

iron  ore  deposits  of.    1891,  i.  252  ;  1896,  ii.  3()4. 

BANCROFT,  R.  M.,  on  wrought  iron  shafts.     1890,  ii.  81G. 

BANHAM,  J.,  elected  member.    1896,  i.  2. 

BANISTER,  F.  D.,  obituary  notice  of.     1898,  i.  312. 

BANKS,  G.,  book  on  mining  by.    1894,  i.  649. 

BANNISTER,  Alfred,  elected  member.    1897,  ii.  G. 

Banquet  at  the  Hotel  Continental,  Paris.    1900,  ii.  362. 

BANTOCK,  T.,  obituary  notice  of.    1895,  i.  259. 

Bab  iron,  pile  for  manufacturing.     1891,  i.  380. 

miU,  new.    1891,  i.  385. 

roUing-mills.    1898,  i.  479. 

shearing  machine.    1898,  i.  481. 

BARBA,  J.,  on  cast  steel.    1897,  i.  514,  544. 

on  methods  of  testing,  1897,  ii.  252. 

on  testing  iron.    1898,  ii.  531. 

BARBA,  W.  P.,  on  determination  of  chromium.    1893,  ii.  5.3G. 

on  filtering  carbon  residues.    1892,  ii.  511. 

BARBER,  F.  M.,  on  iron  and  steel  ships.    1890,  ii.  453. 

BARBER,  Hebbert,  elected  member.     1898,  i.  1. 

BARBOUR,  Thomas,  obituary  notice  of.    1897,  i.  300. 

BARCLAT,  George,  elected  member.    1900,  i.  1. 

BARCLAY,  J.  G.,  on  pumping  appliances.    1895,  i.  362. 

on  winding  engines.    1895,  i.  341. 

BAKES,  J.,  on  granulation  of  blast-furnace  slag.    1896,  ii.  359. 

on  slag  bricks.    1896,  i.  421 . 

BARKER,  F.,  book  on  metallurgy  by.    1898,  ii.  599. 


116  GENERAL  INDEX. 

BARKER,  Fm  on  weights  of  steel  bars.    1898,  ii.  618. 

BARL0W-MA8SIGKS,  T.,  appointed  scrutineer.    1893,  ii.  4 ;  1891,  i.  1. 

on  the  report  of  council.    1893,  i.  10. 

BARNABY,  Sir  Nathaniel— 

Paper  on  "  The  protection  of  iron  and  steel  ships  against  foundering 
from  injury  to  their  shells,  including  the  use  of  armour,"  1890,  ii.  438 ; 
collisions,  438;  wooden  versut  iron  and  steel  ships,  439;  first  use  of 
open-hearth  steel  for  outer  bottoms,  439;  the  Leander,  440;  import- 
ance of  size  and  subdivision  of  vessels  for  security,  440 ;  size  of  ships, 
441 ;  limits  of  dimensions  and  speed,  441 ;  three  stages  of  effort  in 
seeking  mastery  over  the  seas,  442;  Beaucbamp  Tower's  mechanical 
watchman,  443 ;  Mr.  Thomeycroft's  watchman,  443  ;  safety  in  ships, 
444 ;  bulkheads,  445 ;  material,  446 ;  deterioration  of  boilers,  447 ; 
prices  of  untested  iron  ship-plates  in  1874,  448  ;  side  armour,  449 ;  water- 
line  defence,  450  ;  Sheffield  compound  armour-plates,  451 ;  armour-plate 
experiments,  452. — DiseuuUm :  F.  M.  Barber,  453 ;  the  President,  459. 

BARNES,  W.  W.,  on  steel  pit  props.    1892,  i.  855. 

BARNETT,  Fbancis  Thomas,  obituary  notice  of.    1897,  i.  809. 

BARNETT,  S.,  on  wire.    1898,  ii.  524. 

Barnsley,  coalfield  adjoining.    1891,  i.  282. 

seam.    1898,  i.  373. 

Babometeb  and  firedamp.    1892,  ii.  414. 

BARR,  J.,  on  gas-reversing  valve  for  steel  furnaces.    1894,  i.  552. 

on  overhead  cranes.    1898,  i.  482. 

BARR,  T.  H.,  on  coal-cutting  machinery.    1899, 1.  345. 

BARRACL0U6H,  S.  H.,  on  alloys  of  iron  and  nickel.    1899,  ii.  464. 

BARRACL0U6H,  W.  H.,  on  manufacture  of  tubes.    1898,  i.  358. 

on  tube-making  machinery.    1891,  ii.  290. 

BARRAT,  M.,  on  coal  in  the  French  Congo.     1895,  ii.  415. 

on  iron  ore  in  the  French  Congo.    1895,  ii.  872. 

Barren  County,  Kentucky,  oil-fields  of.    1890,  i.  238. 

BARRETT,  A.  6.,  elected  member.    1898,  ii.  4. 

BARRETT,  W.  F.,  on  alloys  of  iron  and  nickel.    1899,  ii.  463. 

on  electric  resistance  of  steel.    1899,  i.  424. 

on  magnetic  properties  of  iron.    1899,  ii.  455 ;  1900,  i.  407. 

BARRETT,  W.  S.,  on  scarcity  of  coal.    1900,  i.  447. 

BARRILLON,  L.,  on  diamond  boreholes.    1899,  ii.  328. 

BARRINGER,  D.  M.,  book  on  mining  by.    1898,  i.  584,  ii.  600. 

BARRINGTON,  R  W.,  on  iron  ore  in  Spain.    1897,  ii.  271. 

on  manganese  ore  in  Huelva.    1897,  ii.  281. 

Barrow  steelworks.    1899,  ii.  438. 

BARROWMAN,  J.,  on  coal-mining,  1897,  i.  434. 

on  health  conditions  of  coal-mining.    1896,  ii.  339. 

on  history  of  coal-mining.    1898,  i.  420. 

on  mining  mortality.    1898,  i.  425. 

on  sanitation  in  collieries.    1899,  i.  358. 

X    BARROWS,  A.  E.,  on  determination  of  slag  in  wrought  iron.    1892,  ii.  519  • 
1894,  ii.  496. 

Barrurlo  collieries,  Spain,  the.    1891,  ii.  177. 

BARRUS,  G.  H.,  on  calorimetry.     1893,  ii.  339. 

Barry  dock.    1897,  ii.  246. 

Bars,  tests  of  round  rolled.    1892,  i.  472. 


GENERAL  INDEX.  117 

Babtholdi'B  Btatne  of  Liberty.    1890,  i.  y.  409. 

BABTLBTT,  J.  H^  on  handling  coal.    1890,  i.  367. 

BARTON,  Albebt  Edwabd,  elected  member.    1899,  if.  5. 

BARTON,  A.  E^  on  grading  of  pig  iron.    1891,  ii.  396. 

BABUS,  C,  books  on  metallargT  by.    1890,  ii.  890 ;  1892,  ii.  554  ;   1898,  ii. 

662. 

on  mechanism  of  solid  viscosity.    1898,  ii.  491. 

on  pyrometry.    1894,  ii.  310  ;  1899,  ii.  340. 

on  the  Tiscosity  of  steel.    1892,  ii.  483. 

BARVAL  on  mercury  in  Russian  iron  ore.    1899,  ii.  314. 
Babtta  and  lime,  the  separation  of.    1892,  i.  496. 
Babcoup  colliery.    1894,  ii.  242. 

screening  plant  at.    1892,  i.  387. 

winding  and  hauling  plant  at.    1892,  i.  346. 

Basic  Bbbssmbb  costs.    1894,  i.  557. 

iron  for  rivets.    1898,  ii.  510. 

iron,  German.    1890,  i.  345. 

metal.    1891,  i.  421 ;  1892,  i.  468. 

metal  for  bridge  construction.    1900,  ii.  555. 

metal,  tensile  tests  of.    1896,  i.  518. 

pig  iron.    1894,  ii.  392  ;  1896,  i.  402. 

pig  iron,  analysis  of.    1898,  i.  310. 

plant,  Pottstown  Works.    1898,  i.  344. 

plant,  the  Troy.    1896,  i.  468. 

process.    1890,  ii.  791 ;  1895,  ii.  518. 

process  at  the  Kladno  Works.    1890,  i.  323. 

process,  loss  of  metal  in.    1896,  i.  450. 

process,  progress  of  the.     1890,  i.  406 ;   1891,  i.  481 ;  1892. 

i.531. 

process,  Scheibler.    1895,  i.  43. 

slag.    1891,  ii.  280. 

slag,  the  analysis  of.    1892,  ii.  523. 

steel.    1890,  ii.  793 ;  1891,  ii.  312. 

steel  in  France.    1890,  i.  388. 

steel  joists.    1898,  i.  384. 


Basic  blow.    1896, 1.  462. 

brick  press.    1892,  i.  307. 

bricks.    1894,  i.  430. 

iron.    1890,  ii.  793. 

lining  for  Bessemer  converters.    1890,  i.  217. 

linings  for  converters.    1892,  i.  307. 

linings,  the  use  of  magnesite  for.    1890,  i.  315. 

open-hearth,  desulphurising  in  the.    1895,  ii.  511. 

open-hearth  practice.    1900,  i.  379. 

open-hearth  process.    1897,  i.  500 ;  1900,  ii.  527. 

open-hearth  process  at  Kladno  Works.    1890,  i.  314. 

open-hearth  process  in  Germany.    1890,  ii.  873. 

open-hearth  process  in  Illinois.     1896, 1.  441. 

open-hearth  slag.    1898,  ii.  509. 

open-hearth  steel.    1891,  ii.  268 ;  1898,  ii.  497. 

-^— -  open-hearth  steel,  mannfaotnre  of.    1891,  i.  391. 
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Basic  pig  iron.    1895,  ii.    80 ;  1897,  ii.  397. 

pig  iron,  manufactare  of.    1890,  i.  283. 

plant  at  the  Domnarfvet  steelworks.    1892,  ii.  458.  ! 

process.    1897,  ii.  436. 

process,  future  of.    1895,  ii.  525. 

process  in  Alabama.    1893,  ii.  468. 

process  in  Sweden.    1892,  i.  433. 

process  of  steel  manufacture.    1898,  i.  335. 

process,  preparation  of  magnesia  for.    1890,  ii.  737. 

process,  rise  of.    1898,  ii.  473. 

Siemens'  steel  bath,  estimation  of  phosphorus  in.    1890,  i.  142. 

slag.    1894,  ii.  425  ;  1895,  i.  443,  ii.  525 ;  1897,  i.  508,  ii.  440  ;  1899,  ii. 

443. 

slag,  adulteration  of.    1894,  i.  618. 

slag,  agricultural  value  of.    1896,  i.  469. 

slag,  analysis  of.    1893,  i.  419  ;  1895,  il.  602  ;  1896,  i.  539. 

slag,  estimating  value  of.     1894,  ii.  413. 

slag  for  manure.    1890,  i.  325 ;  1892,  ii.  459 ;  1898,  i.  346 ;  1898,  ii. 


515. 

—  slag,  grinding.    1890,  i.  326  ;  1891,  ii.  281. 

—  slag,  manufacture  of.    1900,  ii.  530. 

—  slag,  solubility  of.    1890,  i.  325. 

—  slag,  utilis.ition  of.    1900,  i.  387. 

—  steel.    1893,  i.  447. 

—  steel  and  the  canalisation  of  the  Moselle.    1890,  i.  391. 

—  steel  at  Chattanooga.    1890,  ii.  790. 

—  steel  castings.    1892,  ii.  455. 

—  steel,  experiments  with.    1892,  i.  32. 

—  steel  for  rails.    1898,  ii.  510. 

—  steel  in  Alabama.     1891,  i.  393. 

—  steel,  nitrogen  in.    1896,  ii.  164. 

—  steel,  production  of.    1894,  i.  648  ;  1898,  i.  559. 

—  steel  rails.    1895,  i.  479  ;  1899,  i.  443. 

—  steel,  tests  of.    1891,  i.  421. 
sulphate  of  iron  from  Mount  Morgan,  Queensland.     1896,  ii.  275. 


Basin,  coal  river,  in  North  Carolina.    1891,  i.  295. 
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on  an  improved  dipping  needle.    1899,  i.  84. 
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on  gas-producers.    1895,  i.  342. 
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Paper  on  "Spirally  welded  steel  tubes,''  1890,  ii.  283;  introduc- 
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on  ironworks  plant.    1900,  i.  371. 
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81 ;  the  first  Atlantic  cable,  84 ;  galvanising  wire,  85 ;  Bedson's  con- 
tinuous mill,  86  ;  Belgian  mill,  89 ;  Blecklj's  mill,  90  ;  Boecker's  mill,  93; 
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BEHR,  H.  C,  book  on  mining  by.  1896,  ii.  487. 
BEHRENS,  book  on  mining  by.    1896,  ii.  487. 
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mines  in.    1889,  ii.  503. 

mining  industry  of.     1894,  ii.  11. 

production  of  pig  iron  in.     1892,  ii.  534. 

royalties  in.     1890,  s.  v.  194.* 

statistics  of,  1890,  i.  382,  ii.  863  ;  1891,  i.  454,  ii.  338  ;  1892,  i.  506,  ii. 
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293,  ii.  429. 

American,  coke  from.     1891,  i.  304. 

analysis.     1897,  i.  580  ;  1898,  ii.  563  ;  1899,  ii.  492  ;  1900,  i.  440. 

apples,"  anthracite.     1893,  ii.  360. 
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Goal,  assay  of.    1890,  ii.  857. 

basin,  Gommentry.    1891,  ii.  175. 

basin  in  North  Carolina,  Dan  River.     1891,  i.  295. 

bituminous,  cost  of  raising,  in  United  States.     1890,  s.  v.  142. 

boring  for.    1896,  ii.  429. 

briquettes,  trade  in.     1894,  i.  648. 

calorific  power  of.     1893,  ii.  337  ;  1895,  ii.  399  ;  1896,  i.  327  ;  1897,  i. 

362. 

calorific  value  of.      1893,  i.  21(5 ;  1897,  ii.  307 ;  1898,  i.  371  ;  1899,  i. 


306. 

—  cannel,  in  Southern  United  States.    1890,  i.  233. 

—  chemistry  of.    1891.  ii.  169  ;  1899,  i.  308. 

—  combustion  of.     1892,  i.  300  ;  1896,  i.  329. 

—  comparative  production  of.     1891,  i.  480. 

—  composition  of.     1892,  ii.  350. 

—  consumption  at  collieries.     1899,  i.  357. 

—  consumption  in  blast-furnaces.     1899,  i.  377. 

—  conveyer.     1891,  ii.  220. 

—  copper  in.     1890,  ii.  695. 

—  Creek  region,  coal-mining  in.     1898,  ii.  443. 

—  Darjiling.     1891,  i.  287. 

—  deposits  near  Canadian  Pacific  Railway.     1892,  ii.  357. 

—  deposits  of  Bohemia.     1892,  i.  311,  ii.  353  ;  1893,  ii.  341. 

—  deposits  of  Martos,  Spain.     1892,  i.  323. 

—  deposits  of  Montana.     1892,  i.  327. 
deposits  of  Styria.     1893.  ii.  342. 


deposits  of  the  Transvaal,     1891,  i.  286  ;  1892,  ii.  359. 

determination  of  phosphorus  in.    1894,  i.  620. 

determination  of  sulphur  in.     1890,  i.  376  ;  1891,  i.  446  ;  1892,  i.  496, 

ii.  525. 

dip  of,  in  Illinois.     1895,  i.  324. 

distillation  products,  calorific  power  of.     1892,  i.  309. 

distilling,  heat  abnorbed  in.    1892,  ii.  347. 

district,  a  new.    1892,  i.  323. 

dry  distillation  of.     1892,  i.  331. 

efficiency,  tests  of.    1892,  i.  310. 

elements  in.     1898,  ii.  406. 

flume  conveyer  for.     1895,  ii.  454. 

for  artistic  purposes.    1898,  i.  382. 

formation  of.     1890,  i.  219. 

from  the  Cumberland  field.     1893,  i.  230. 

gases  enclosed  in.    1892,  i.  316. 

geological  distribution  of.    1890,  s.  v.  133. 

gold  in.    1896,  i.  325. 

handling  and  shipping.     1898,  ii.  455. 

in  Alabama.    1893,  ii.  353. 

in  Alaska.     1891,  i.  295  ;  1892,  i.  325. 

in  Alford  Forest,  New  Zealand.     1898,  i.  229. 

in  Algeria.    1899,  ii.  360. 

in  Almeria.    1891,  ii.  177. 

in  Annam.    1890,  ii.  689  ;  1891,  i.  291  ;  1892,  i.  329,  ii.  361. 
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Coal,  in  Argentine  Republic.    1890,  i.  234  ;  1892,  ii.  3Se  ;  189S,  L  231. 

in  Asia  Minor.    1B99,  ii.  350. 

in  Assam.     1896,  i.  339. 

in  Austrian  Silesia,    189S,  ii.  313  ;  1899,  ii.  313. 

in  Baden.    1891,  i.  282. 

in  Bosnia  ami  Herzefovina.     1B91,  iL  176  ;  1S9S,  I  31B,  ii.  4ie. 

in  Brazil.     1891.  i.  2UH     1B96,  L  321. 

- — -  in  British  Columbia.    1B90,  i.  226  i  1B92,  ii.  356  ;  1B99,  ii.  :)46. 

in  Brjncoch.     1898,  i.  22a 

in  Bulgaria.    1893,  iL  345, 

in  Burma.     1B90,  I!.  i!8B  ;  1891,  i.  2!I0:  1892,  ii.  360. 

in  California.    1895,  i.  324. 

in  Canada.      1890,  I.  224 ;  1891,  ii.  180 ;  1892.  i.  324  ;  1B98,  i.  220  ; 

1898,  i.  5J1     18HH,  ii.  346. 

in  the  Cauca.suv     1898,  1.  224. 

In  Chili.     1900,  ii.  697. 

■  ■—  in  China.     1891,  i.  291  ;  1898,  i.  282. 

In  Colorado.     1891,  I  295;  1892,  ii.  M3  -,  1899,  ii.  348. 

in  Croatia.    1892,  ii.  353. 

in  the  Donetz  basin.     1899,  ii.  346. 

in  the  East.    1898,  ii.  337. 

in  East  Aoglia.     1892.  i.  3S0  ;  1895,  ii.  404. 

in  Ecuador.     1892,  ii.  367. 

in  the  Bifel.     1S98.  i.  ■221,  ii.  346. 

in  the  Faroe  Islands.    1895,  i.  319. 

— , —  in  France.     1B90,  ii,  6Ha ;  1892,  ii.  353.  537  ;  1B98,  ii.  341  ;  1B99,  ii 

345. 

in  French  Congo.    1895,  ii.  416. 

in  Germany      1900,  ii.  GOa. 

in  Groiit  T^riii^^erim  Itiitr   Lower  Barma.     1892,  ii.  35U. 

in  Guajmas.     1991,  i.  29!>. 

in  Honduras.     1892,  i.  ;(29. 

Id  Hungary.     1896,  i.  315 ;  1899,  iL  344. 

io  Illinois.     1893.  ii.  5E!t. 

in  India.     1890,  ii.  GKT ;  1891,  ii.  34U ;  1892,  ii.  642 ;  1898,  iL  362  ;  189S, 

i.  320. 

in  Indiana,  tests  of.     1892,  L  32(i. 

In  Iowa     1895.  i.  324. 

in  Ireland.     1899.  ii.  34J. 

in  the  Isle  of  Han.    1892,  i.  322. 

— —  in  Japan.     1892,  ii.  .144 ;  1893,  ii.  3.>7. 

in  Kent.     1899,  ii.  342. 

in  Kentuckj     1892,  i.  :!27. 

in  Lower  Austria.    1999,  ii,  343. 

in  MfllaTsiu,     1891.  ii.  1H4. 

in  Mergui  district.     1893,  i.  232. 

in  Mi'xico.     1891,  ii.  1X4  j  1892.  i.  331).  iL  3(17. 

in  Michigan.     1899,  ii.  :UH. 

■  —  in  Middlesborough,  Ki-ntuckx.     1890,  i.  -l^iX 
in  Natal.     1892,  i.  325;  1898,"  i.  2:;(1.  ii.  350. 

in  New  Caledonia.     1891,  L  285 ;  1895,  i.  .121. 
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COAL,  in  Newfonndland.    1892,  L  324 ;  1898,  L  226. 

In  New  Mexico.    1891,  i.  298,  ii.  180 ;  1892,  i.  327. 

in  New  Soath  Wales.    1890,  i.  226,  ii.  682  ;  1893,  iL  350 ;  1896,  ii  411 : 

1899,  it  346. 

in  New  Zealand.   1890,  ii.  686 ;  1898,  il  352 ;  1895,  ii.  413 ;  1899,  ii. 

347. 

in  North  Carolina.    1892,  ii.  862. 

in  North  Dakota.    1891,  i.  296. 

in  Nova  Scotia.     1891,  i.  465  ;  1900,  ii.  597. 

in  Patagonia.     1892,  i.  329. 

in  Persia.     1896,  i.  323. 

in  Peru.    1892,  ii.  368  ;  1893,  i.  231. 

in  Philippine  Islands.     1891,  ii.  177. 

in  the  Pocahontas  region.     1892,  ii.  363. 

in  Poland.    1892,  ii.  545  ;  1898,  i.  225. 

in  Porto  Rico.     1899.  ii.  350. 

in  Queensland.     1890,  i.  227  ;  1900,  ii.  5iK). 

in  Russia.      1890,  ii.  876  ;  1891,  i.  462 ;  1893.  i.  436,  ii.  348 ;  1895,  ii. 


622  ;  1899,  ii.  519 ;  1900,  ii.  615. 

—  in  San  Salvador.    1890,  i.  L>34. 

—  in  Seftenberg.    1895,  i.  317. 

—  in  Servia.     1891,  i.  2S3  ;  1899,  ii.  344. 

—  in  South  Africa.     1892,  i.  325  ;  1898,  ii.  349  ;  1899,  ii.  347. 

—  in  South-East  of  England.     1890,  i.  221. 

—  in  Southern  United  States.     1890,  s.  v.  324. 

—  in  Spitzbergen.     1892,  i.  323. 

—  in  Staffordshire.     1893,  i.  267  ;  1899,  i.  308,  ii.  341. 

—  in  Sumatra.     1892,  ii.  362  ;  1899,  ii.  351. 

—  in  Sweden.     1890,  ii.  877  ;  1891,  i.  464. 

—  in  Texas.     1892,  i.  327. 
in  Transvaal.     1892,  ii.  359. 
in  Turkestan.    1892,  i.  329. 

in  United  States.     1891.  ii.  181  :  1892,  i.  328 ;  1900,  ii.  621. 
in  Upper  Silesia.     1899,  ii.  345. 
in  UUh.     1898.  ii.  356. 

ill  Victoria.     1890,  i.  227,  ii.  686  ;  1891,  i.  285  ;  1898,  i.  229,  ii.  351. 
in  Washing^n.     1891,  ii.  184. 

in  West  Virginia.     1890,  i.  233 ;  1898.  i.  238  ;  1899,  ii.  350. 
in  Western  Australia.     1890,  ii.  6H5 ;  1895,  ii.  412. 
in  Wyoming.     1890,  ii.  692. 
in  Zuluhind.     1892,  i.  325. 

—  loading.    1892,  i.  384,  ii.  421  ;  1893,  i.  288 ;  1895,  ii.  453  ;  1896,  i.  387  ; 
1897,  i.  447. 

—  loading,  bucket  for.    1891,  ii.  229. 

—  -  longwall  system  of  working.     1892,  ii.  405. 

—  -  Liihrig  process  of  washing.     1898,  i.  287. 

—  measures  of  Tiechlowitz.     1895,  i.  314. 

—  mechanical  screens  for.     1890,  ii.  730. 

—  metamorphism  of.     1895.  ii.  402. 


-  methods  of  working.     1892,  i.  360 ;  1898,  ii.  401 ;  1894,  i.  491. 

—  microscopic  examination  of.    1892,  ii.  349. 
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Coal,  New  Zealand,  occarrence  of  amberite  in.     1890,  ii.  687. 

nitrogen  in.     1898,  i.  381. 

on  the  Black  Sea.     1895,  ii.  409. 

outbursts  of  soft,  and  gas.     1898,  i.  271. 

palaeontology  of.    1897,  ii.  321. 

prices  in  Germany.    1899,  ii.  508. 

production  of  Belgium.     1891,  ii.  338. 

production  of  British  Columbia.    1890,  i.  384. 

production  of  East  Scotland.    1890,  i.  380. 

production  of  Europe.     1892,  i.  532. 

production  of  France.    1890,  i.  387,  455 ;  1892,  i.  510,  ii.  537 ;  1893. 

ii.  548. 
production  of  Germany.    1892,  i.  511. 

production  of  Illinois.    1890,  i.  404. 

production  of  India.    1895,  ii.  618. 

production  of  Japan.    1890,  i.  392. 

production  of  Queensland.     1892,  ii.  528  ;  1894,  ii.  502. 

production  of  Russia.    1892,  i.  518. 

-: production  of  Transvaal.     1897,  ii.  536. 

production  of  the  United  States.    1890,  s.  v.  143 ;  1895,  i.  543,  ii.  625  ; 

1897,  ii.  542. 

production  of  Wyoming.     1890,  ii.  886. 

properties  of,  as  fuel.     1895,  i.  311. 

Puget  Sound.     1890,  ii.  692. 

question.     1898,  i.  543,  ii.  406. 

question  in  France.     1891,  i.  458. 

region,  the  Flat  Top.    1891,  i.  298. 

region,  the  Log  Mountain  and  Clear  Creek.    1891,  i.  296. 

River  Basin,  West  Virginia.     1893,  i.  231. 

sagged.    1893,  i.  270. 

screening  and  picking.     1890,  i.  271 ;  1893,  i.  285. 

seams,  methods  of  working  thick.     1891,  ii.  287. 

seams  of  the  Dore  Ravine,  India.     1891,  i.  290. 

separating  and  washing  plant.    1891,  i.  348. 

Sharon,  of  Ohio.     1893,  i.  220. 

shipping.     1898,  ii.  420  ;  1894,  iL  380  ;  1895,  i.  384. 

smokeless,  in  New  South  Wales.     1891,  ii.  179. 

soluble  and  resinoid  constituents  of.     1891,  i.  281  ;  1892,  i.  313,  ii.  350 ; 

1893,  i.  219. 

South  African,  tests  of.     1892,  ii.  358. 

spontaneous  combustion  of.     1891,  i.  338,  ii.  171  ;  1892,  i.  317,  ii.  351 ; 


1893,  ii.  416. 

—  storage.     1893,  ii.  421  ;  1896,  i.  388. 

—  supplies,  world's.     1900,  ii.  629. 

—  supply,  duration  of.     1893,  i.  448  ;  1900,  i.  491. 

—  supply  of  Great  Britain.     1900,  ii.  589. 

—  Swunee  seam,  Tenne.^see.     1891,  ii.  180. 

--  testing  the  relative  values  of  diflferent.     1890,  ii.  670. 

—  tests  of.     1899,  ii.  339. 

—  trade  in  Germany.     1890,  i.  389. 

—  transport  of.     1892,  ii.  121  ;  1896,  i.  387. 
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Coal,  waste  of,  in  miniDg.     1896,  i.  375. 

world's  consumption  of.     1899,  ii.  495 :  1900.  i.  486. 

world's  production  of.     1890,  ii.  S87,  889 ;  1892,  i.  5.30,  ii.  551  ;  1898,  i. 

445,  ii.  669 ;  1894,  i.  G47,  ii.  r»;W ;  1896,  i.  545.  ii.  f;27  ;  1898,  i.  5W) ;  1900, 

i.  485,  ii.  623. 
Coal-ash,  fusibility  and  coi7i|)Osition  of.     1895,  ii.  408  ;  1898,  i.  881. 

Coal  basin  of  the  North  of  France.     1894,  ii.  810. 

Coal-breaking  works  at  Drifton  and  Crosscreek  collieries.     1890,  ii.  731. 

COALBBOOKDALE  fumaces.     1895,  ii.  484. 

C0AL-CUTTIN(J  machinery.  1890.  i.  2:)0,  2i\l.  ii.  202  :  1892.  i.  858,  ii.  405  :  1893. 
i.  266,  ii.  3% ;  1894,  i".  4i>4.  ii.  8tJ2  ;  1895,  i.  8(;(),  ii.  441  :  1896,  i.  375  ;  1897, 
i.  423,  ii.  354  ;  1898,  i.  410.  ii.  485  ;  1899.  i.  844,  ii.  874  ;  1900,  i.  82/,  ii. 
471. 

COAL-DRILLB.      1897,  ii.  351  ;  1898,  ii.  485  ;  1899,  i.  344. 

Coal-dust.     1898,  ii.  415 ;  1895,  i.  8(34,  ii.  4  1K  ;  1896,  ii.  338. 

and  high  explosives.     1896,  i.  3si. 

briquettes.     1897,  i.  44 K. 

effect  of,  in  colliery  explosions.     1891,  i.  335. 

in  mines.     1891,  i.  335  ;  1894,  i.  503,  ii.  370;  1897,  i.  482,  ii.  3r,l. 

in  mines,  explosions  of.     1891,  ii.  228  ;  1892,  i.  381. 

microscopic  examination  of,  after  explosions.     1890,  i.  2<>5. 

utilisation  of.     1890,  i.  235 ;  1896,  ii.  845. 

Coalfield  adjoining  Barn.^ley.     1891,  i.  282. 

Belgian.     1896,  i.  316. 

Bengal.    1896,  i.  340. 

bituminous,  of  Pennsylvania.     1892,  ii.  8t)4. 

Calaf.    1891,  ii.  176. 

Choctow.     1890,  i.  282,  ii.  r,91. 

Donetz.     1892,  ii.  854. 

eastern  limits  of  the  Midland.     1895,  i.  811. 

Herach-e,  in  Asiatic  Turkey.     1893,  i.  282. 

Kent.     1891,  ii.  174  ;  1892,' i.  .321. 

Lakadong,  India.     1890,  i.  281. 

Lanarkshire.     1893,  i.  220. 

Middlesboroujjh,  Kentucky.     1891,  i.  21»7. 

Midland.    1890,  ii.  r,s2. 

new  Spanish.     1896,  i.  838. 

North  Staffordshire.     1890,  i.  224. 

Ostrau.     1890.  ii.  862. 

Pennsylvania.     1893,  i.  280,  ii.  855. 

Pictou.     1891,  i.  Jsn. 

Kesicza-DoDian,  geology  of.     1892,  ii.  3."»2. 

Rhenish  Westphalian.     1891,  ii.  175. 

Ruhr.     1892,  ii.  416  ;  1893,  i.  221  ;  1896.  i.  3.16. 

Saar  district.     1891,  ii.  175. 

Saarbriicken,  working  of  adjacent  seams  in.     1893,  i.  269. 

Sabero.     1893,  i.  224. 

Somersetshire.     1892,  i.  ,320. 

South  Ayrshire.     1896,  i.  835. 

South  Steffordshire.     1892.  i.  318. 

South  Yorkshire.     1890,  i.  223,  ii.  681 ;  1896,  i.  334. 

Wyre  Forest.    1896,  ii.  405  ;  1896,  i.  884. 
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Ck>ALFiELDS  of  Alabama.     1891,  i  293. 

of  Australasia.     1891,  ii.  178. 

of  England  and  Wales.    1896.  i.  332. 

of  France  and  England.     1896,  i.  335. 

of  Gard,  mining  in.     1892,  ii.  416. 

of  Great  Britain,  duration  of.     1892,  i.  501. 

of  Malaysia.     1892,  ii.  361. 

of  Montana.     1898,  i.  229, 

of  Natal.     1890,  ii.  688 ;  1892.  ii.  358. 

of  New  Caledonia.    1892,  ii.  368. 

of  New  South  Wales.     1891,  ii.  177  ;  1893,  i.  227. 

of  Northern  Shan  States.    1891,  I  291. 

of  South  Africa.     1890,  i.  228  ;  1891,  i.  286. 

of  Texas.     1890,  ii.  690  ;  1891,  i.  298  ;  1895,  ii.  415. 

of  United  States.    1890,  s.  v.  128. 

of  Upper  Silesia.     1891,  ii.  175. 

of  West  Virginia.    1893,  il  356. 

of  the  world.    1895,  ii.  404. 

Coal-gas,  composition  of.    1893,  i.  249. 
COAL-HKADING  by  Stanley  machine.     1893.  ii.  396. 
COAL-LOWEBING  apparatus.     1890,  ii.  729. 
Coal-measures,  classification  of.    1895,  ii.  401. 

correlation  of.     1895,  ii.  402. 

depth  to  productive.     1896,  i.  333. 

of  Clarence  basin,  New  South  Wales.     1892,  ii.  356. 

of  Leen  Valley.     1895,  i.  312. 

of  Southern  England.     1894,  ii.  312. 

Coal-miners,  wages  of  French.    1891,  i.  457. 

Coal-mines,  accidents  in.     1891,  i.  457. 

average  depth  of.     1890,  i.  246. 

in  North  Japan.     1891,  ii.  351. 

on  the  Lower  Danube.     1890,  i.  224. 

COAL-MINING.  1890,  i.  246.  ii.  708 ;  1891,  i.  315,  ii.  20O;  1892,  i.  344,  ii.  392  ; 
1893.  i.  251.  ii.  400 ;  1894,  i.  479,  ii.  347  ;  1895,  i.  345,  ii.  429 ;  1896,  i.  366. 
ii.  321 ;  1897,  i.  407,  125.  ii.  340  ;  1898,  i.  402,  ii.  428 ;  1899,  i.  335,  ii.  366  : 
1900,  i.  320,  li.  462. 

at  Warora.     1890,  i.  240. 

economics  of.     1897,  i.  438. 

liistory  of.     1891,  i.  229 ;  1897,  i.  433,  il  362 ;  1898,  ii.  449  ;  1899.  ii. 

;{«5  ;  1900,  ii.  481. 

in  Alabama.     1893,  i.  270. 

in  Bosnia.     1893,  iL  545. 

in  British  Columbia.     1891,  i.  284. 

in  Canada.     1892.  ii.  418  ;  1893,  ii.  401. 

in  Chili.     1890,  ii.  861. 

in  China.     1891,  i.  314.;  1892,  ii.  418. 

in  Holland.     1900,  i.  400. 

in  India.     1892,  i.  385  ;  1893,  ii.  552. 

in  Indiana.    1891,  i.  474. 

in  Jai)an.     1895,  i.  534  ;  1898,  i.  564. 

in  Korea.     1898,  i.  553. 
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COAL-MINIHO  in  New  ZealaDd.    1891,  i.  450 ;  1892,  i.  502. 

in  Oregon.     1890,  ii.  693. 

in  Qaeensland.    1898,  ii.  403  ;  1896,  i.  597 ;  1900,  i.  448. 

in  Saxony.     1892,  ii.  417. 

in  Servia.     1890,  ii.  689  ;  1895,  i.  815. 

in  Tasmania.     1900,  i.  448. 

in  the  Transvaal.    1895,  i.  376. 

inclines  or  shafts  for.    1892,  ii.  394. 

oldest  record  of.     1895,  i.  378. 

safety  in.    1891,  ii.  227. 

wages  and  number  employed  in.     1894.  ii.  502. 

waste  in.     1893,  ii.  397. 

CoAL-tfCBEKNING.  1890,  i.  275;  1892.  i.  38U  ;  1893,  ii.  418;  1894,  i.  510,  ii. 
375 ;  1897,  i.  440 ;  1898,  ii.  451  ;  1899,  i.  364,  ii.  392 ;  1900,  i.  343. 

at  Poynton  colliery.     1891,  ii.  230. 

plant.     1890,  i.  277  ;  1892,  ii.  419. 

Coal-seams  by  longwall,  working  thick.    1890,  ii.  716. 

mining  thin,  in  Missouri  and  Kansas.     1892,  i.  361. 

origin  of.    1898,  i.  381. 

CoAL-T£STiNO  by  Rontgen  rays.     1898,  ii.  400. 

Coal-tipping  devices.     1890,  ii.  728,  721) ;  1892.  ii.  421 ;  1895,  ii.  454. 

COAL-WASllliK.     1890,  i.  278,  ii.  727. 

the  Campbell.     1893,  i.  2^7. 

C0AL-\V.VSU1N0.  1890,  i.  271,  ii.  727  ;  1891,  i.  .MR,  ii.  230  ;  1892.  i.  387,  ii.  419  ; 
1893,  i.  285,  ii.  155 ;  1894.  i.  510.  ii.  375 ;  1895,  i.  379,  ii.  452 ;  1896,  i.  386, 
ii.  343  ;  1897,  i.  440,  445,  ii.  306  ;  1898,  i.  42S,  ii.  451 ;  1899,  i.  364,  ii.  392  ; 
1900.  i.  343,  ii.  484. 

and  briquette  plant  for  Asia  Minor.     1892,  i.  :J01. 

at  Louisenthal.     1891,  ii.  231. 

iu  Tennessee.    1893.  i.  288. 

Liihrig  process.    1893,  i.  287. 

plant  at  Brookwoo<i,  Alabama.     1893,  i.  287. 

plant  at  Dortmund.     189,"),  ii.  452. 

plant  at  Kesicza.     1896.  ii.  453. 

plants.     1891,  i.  34'>,  ii.  231  ;  1892,  i.  390,  ii.  41  J). 

Coating  for  iron,  rust-proof.     1892.  ii.  471>. 

iron  with  tar.     1892,  ii.  480. 

steel  with  copper.     1892.  ii.  479. 

Cobalt,  determination  of.     1893,  i.  4 J  4. 

in  manganese  ores,  determination  of.     1892,  i.  41M. 

iron  and  nickel,  separation  of.    1891,  i.  442. 

CoBARON  mines.    1896,  ii.  78. 

COCHRANE,  Charles,  obituary  notice  of.     1898,  i.  314. 

on  pyrometers.     1893,  i.  123. 

Paper  on  **The  relative  merits  of  limestone  and  lime  in  blast-furnace 
practice,"  1898,  i.  69;  results  of  comparison  made  in  1896  1»7,  69  ;  .sum- 
mary of  comparison,  71  ;  salient  points  of  diiference,  72 ;  Huinmary  of  gains 
■   and  losses,  82  ;  reference  table,  «7. — Viacussion:  Sir  L.  Bell,  89  ;  C.  Wood, 
89 ;  E.  Windsor  Richards,  91  ;  U.  Marshall,  91. 

COCHRANE,  W.,  on  ventilating  fans.    1892,  i.  374. 

Cockkbill  Company,  blast  furnaces  of.     1891,  ii.  236. 

collieries  of.    1891,  ii.  229. 
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CocKERiLL  Company,  manufacture  of  coke  by.    1891,  ii.  191. 

steelworks  of.     1891,  ii.  279.     1894,  ii.  259. 

CODRON.  C,  book  on  metallurgy  by.     1897,  i.  627 ;  1898,  ii.  599. 

COE,  W.  W.,  on  loading  coal.     1892^  ii.  421. 

COFFIN.  B.  H.,  on  a  rust-proof  process.     1890,  i.  349. 

COFFIN,  C.  L.,  on  electric  welding.     1890.  ii.  812. 

COFFIN,  W.  C,  on  hotblast  stoves.     1893,  i.  305. 

Cogging  mill  at  Phoenix.     1890,  s.  v.  284. 

COHEN,  E.  W.,  book  on  metallurgy  by.     1899,  i.  506. 

on  meteorites.     1893,  i.  195 ;  1894,  ii.  292  ;  1896,  i.  289 ;  1897,  i.  345, 

ii.  278,  279  ;    1898.  i.  353,  ii.  368-871  ;    1899.  i.  291,  292,  293  ;  1900,  i.  279, 

ii.  41f»,  416. 
on  occurrence  of  iron  carbide.     1898,  i.  352. 


COHEN,  E.  W.,  and  E.  WEINSCHENK.  on  Toluca  meteoric  iron.     1892. 

i.  284. 
COHEN,  J.  B.,  on  determination  of  sulphur.     1890,  i.  371. 
COIGN ARD,  M.,  on  coal  from  the  Gard.  France.     1897,  ii.  312. 
COKE.  G.  E.,  on  boring  at  Apperknowle.     1896,  i.  334. 
on  Yorkshire  and  Nottinghamshire  coalfield.     1896.  ii.  298. 

Coke.  1890.  i.  235,  ii.  696;  1891, 1  301,  ii.  187  ;  1892,  i.  331,  ii.  371  :  189a  i. 
236,  ii.  362  ;  1894,  i.  455,  ii.  334  ;  1896,  i.  328,  ii.  418 ;  1896,  i.  347,  ii.  307, 
482 ;  1897,  i.  387,  ii.  323  ;  1898,  i.  382,  ii.  409 ;  1899,  i.  322,  ii.  352 ;  1900, 
i.  303,  il  444. 

Alabama.     1893,  i.  237. 

analysis.     1897,  i.  580,  ii.  511  ;  1898,  i.  540. 

at  Bilbao.     1894.  ii.  524. 

Austrian.     1893,  i.  236. 

blast-furnaces,  blowing-in  large.    1891,  ii.  233. 

breeze  as  fuel.     1891,  ii.  191. 

bricks  in  the  blast-furnace.     1890,  i.  287. 

briquettes.     1898,  ii.  456. 

cost  of  production  of,  in  the  United  States.     1892,  i.  336. 

crushing  plant.     1893,  ii.  371. 

determination  of  phosphorus  in.     1894,  i.  620. 

drawers,  mechanical.    1893.  i.  239 ;  1896,  ii.  .309. 

drawing.     1890,  ii.  699 ;  1892,  i.  331. 

firing.     1897,  ii.  328. 

from  American  coal.     1891,  i.  304. 

from  Connellsville  coal.     1893.  i.  238. 

from  Kentucky  coal.     1890.  i.  23() ;  1892,  i.  335  ;  1898.  i.  237. 

from  New  South  Wales.     1892,  ii.  371. 

from  Silver  Hill  colliery.     1892,  i.  334. 

from  West  Virginia.     1893.  ii.  364. 

in  blast-furnaces,  use  of.     1893.  i.  294. 


in  Colorado.     1890,  ii.  696. 

in  Dortmund  mining  district.     1897,  ii.  529. 

in  Germany.     1898,  ii.  581. 

in  New  South  Wales  Smelting  Works.     1893,  ii.  364. 

in  the  United  States.     1891,  i.  301  ;  1897,  ii.  324. 

in  Virginia.     1891,  i.  304  ;  1892.  ii.  372. 

in  Western  Kentucky.     1891,  i.  302. 

industry  of  Alabama.     1891,  i.  302. 
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GOKB  indnitry  of  the  Continent.    1890,  ii.  888. 

making  in  Durham.     1895,  ii.  419. 

making  in  South  Australia.     1891,  i.  301. 


-  making  in  Western  Kentucky.     1890,  ii.  697. 

-  manufacture.     1892,  ii.  372 ;  1893,  ii.  365  ;  1894,  ii.  211 ;  1899,  L  327. 

-  manufacture  by  the  Gockerill  Company.    1891,  ii.  191. 

-  manufacture  in  Bilbao.    1897,  L  392. 

-  manufacture  in  New  South  Wales.     1898,  ii.  362. 

-  manufacture  in  New  Zealand.     1898,  i.  237. 

-  manufacture  in  Spain.     1891,  ii.  191 :  1894,  i.  458. 

-  manufacture,  new  departure  in.    1895,  i.  332. 

-  manufacture  of  anthracite.    1892,  i.  336. 

-  New  River,  Eanawaka  and  Virginia.     1892,  i.  335. 
->  physical  properties  of  furnace.     1891,  ii.  187. 

-  production  in  the  Connellsville  district.     1890.  i.  404  ;  1891,  i.  473. 

-  production  in  France.     1900, !.  45(>. 

-  production  in  Germany.    1900.  i.  4G2. 

-  production  in  the  United  States.     1898,  ii.  594. 

-  region,  the  Connellsville.     1890,  s.  ▼.  436,  437  ;  1898,  i.  443. 

-  sulphur  in.     1891.  ii.  187. 

-  trade,  the  Connellsville.     1892,  i.  526. 


Coke-oven,  Adams.     1890,  ii.  700. 

appliances.     1899,  i.  32S. 

Bauer.    1890,  ii.  698. 

beehive.  1890,  ii.  700. 

Brunck.  1895,  i.  332. 

by-products.    1892,  ii.  376  ;  1897,  i.  392  ;  1898,  ii.  413. 

gas  for  illuminating  purposes.    1900,  i.  307. 

Lares.    1890,  ii.  698. 

Lurmann.     1890,  ii.  698. 

new  forms  of.     1890,  ii.  699 ;  1892,  ii.  374. 

Otto.     1898,  i.  238. 

plant.     1890,  ii.  699. 

plant  in  Tennessee.     1893.  i.  238. 

plant  near  Dombrau.     1899,  ii.  355. 

plant  of  Concordia  colliery.     1900,  ii.  444. 

plant  of  Pratt  mines,  Alabama.     1891,  i.  302. 

Semet-Solvay.     1890,  ii.  697  ;  1892,  i.  333,  ii.  373  ;  1896.  i.  332. 

SimonCarvds.     1891,  i.  .304. 

Strachan.     1894,  i.  466. 

Thomas.    1893,  i.  238. 

COKE-OVBNS.    1896,  i.  349 ;  1897,  i.  391,  ii.  323  ;  1898,  ii.  409. 

at  Blanzy  collieries.     1894,  i.  466. 

at  Wharncliflfe  Silkstone  colliery.     1899,  ii.  254. 

gases  from.     1893,  i.  240  ;  1896,  ii.  418  ;  1897,  i.  391 ;  1899,  i.  132. 

improvements  in.     1891,  i.  305  ;  1892,  i.  332. 

in  Birmingham  district,  U.S.A.     1890,  ii.  886. 

in  Pas-de-Calais.     1891,  ii.  190. 

modem.     1896,  ii.  420. 

Otto-Hoffmann  and  Hussener.     1895,  i.  328. 

Simon-Carv^,  at  Bilbao,  Spain.     1892,  ii.  31. 

M 
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GOKB-ovBNS,  utiliBEtioD  of  gas  from.     1895,  i  328,  ii.  419. 

utilisiDg  the  waste  heat  from.     1890,  ii.  701 ;  1891,  i.  305. 

COKER,  B.  G.,  on  endnraDce  of  steel  bars.    1899,  i.  433. 

Coking  at  Lake  Superior.    1891,  i.  302. 

in  beehive  ovens.    1898,  i.  387. 

in  by-product  ovens.     1898,  L  44. 

in  the  Saar  district.    1890,  i.  235. 

in  the  United  States.     1898,  i.  579. 

of  Indian  coal.     1899,  ii.  367. 

of  non-caking  coals.     1899,  i.  323. 

plant  in  Nova  Scotia.    1894,  i,  466. 

power  of  coaL     1896,  i.  348. 

process.     1894,  i.  458. 

processes,  improvements  in.    1898,  i.  386. 

recent  progress  in.     1894,  i.  457. 

under  pressure.    1892,  ii.  375. 

COLBURN,  L.  G.,  on  heating  power  of  Wyoming  petroleum.     1895,  ii.  425. 

GOLBT,  Albebt  Ladd  : — 

Paper  on  "American  standard  specifications  and  methods  of  testing 
iron  and  steel,"  1900,  ii.  215 ;  historical  introduction,  215 ;  processes  of 
manufacture  specified,  217  ;  chemical  properties  specified,  219  ;  physical 
properties  specified,  221 ;  test-pieces  and  methods  of  testing  specified, 
226 ;  variation  of  weight,  235 ;  finish,  235 ;  branding,  235 ;  inspection, 
236.— Z>aci««<m :  C.  B.  Dudley,  237  ;  R.  A.  Hadfield,  238  ;  A.  Greiner,  239 ; 
E.  P.  Martin,  239  ;  the  President,  240  ;  A.  L.  Golby,  240.— Correjpomieticf  ; 
C.  P.  Sandberg,  241. 

elected  member.    1900,  i.  2. 

on  copper  in  steel.     1897,  i.  642  ;  1900,  i.  412. 

on  forg^ngs.     1897,  i.  641. 

on  gauges.    1897,  i.  553. 

on  iron  and  phosphorus.     1900,  ii.  146. 

on  metallography.     1898, 1  501. 

on  metallurgical  analysis.     1899,  ii.  480. 

on  sampling  of  pig  iron  for  analysis.    1898,  ii.  554. 

on  steel  failures.    1897,  i.  642. 

on  steel  rails.     1900,  ii.  562. 

on  testing  metals.     1900,  ii.  555. 

Colby  Mine.    1890,  s.  v.  234. 

COLCHKSTEB,  foundry  shops  at.    1898,  i.  472. 

Cold,  effect  of,  on  steel.    1890,  ii.  824  ;  1898,  ii.  490. 

extreme,  the  influence  of,  on  ingot  iron.    1892,  ii.  487. 

influence  of,  on  iron  and  steel.    1896,  i.  496. 

process  galvanisation.    1892,  i.  460 ;  1899,  ii.  449. 

saw  cutting-oflF  machines.    1891,  i.  415. 

short,"  and  "  red-short."     1890,  i.  362. 

COLD-BEND  test.     1894,  ii.  452. 
COLD-BENDiNG  tests  with  ingot  iron.     1892,  i.  471. 

COLDWELL-HORSFALL.  Henby  HEitBERT,  elected  member.     1899.  ii.  5. 
COLE,  G.  A.  J.,  book  on  mining  by.     1890,  ii.  891. 

on  bauxite.     1898,  i.  365. 

COLE,  T.  F.,  on  winding  appliances.     1896,  ii.  287. 

COLE,  W.  H..  on  metallic  sleepers  for  railways.     1894,  ii.  434, 


GENERAL  INDEX.  179 

COLBM AN,  A.  P.,  on  coal  in  Ontario.    1897,  i.  382. 

on  iron  ore  in  Ontario.    1896,  ii.  272. 

COLEMAN,  William  Wuebleb,  elected  member.    1899,  i.  2. 
Collection  of  ammonia  from  blast-furnace  gases.    1892,  ii.  432. 

of  benzene  on  coking  coal.     1894,  i.  463. 

COLLIEBIEB,  accidents  from  blasting  in.     1892,  i.  358. 

Bairnelo,  Spain.     1891,  ii.  177. 

Belgian,  steel  trucks  in.     1892,  ii.  398. 

Bohemian,  wages  in.     1892,  ii.  533. 

Continental.    1897,  i.  435. 

Crosscreek,  machinery  for  handling  and  preparing  coal  at.     1890,  ii. 

731. 

damping  the  air  in.     1891,  i.  335. 

depth  of.     1891,  ii.  200. 

description  of.     1900,  ii.  483. 

disposal  of  waste  at.     1895,  i.  375. 

Dos  Agoas,  1891,  ii.  177. 

duration  of  existing,  in  Germany.     1890,  i.  390. 

explosives  used  at  the  Anzin.     1890,  ii.  717. 

freeing  from  water.     1894,  ii.  3G4. 

improvements  in  the  mechanical  engineering  of.     1890,  ii.  708. 

in  Great  Britain.     1897,  i.  484,  il  364 ;  1898,  ii.  451  ;  1899,  ii.  388 : 


1900,  i.  340. 

—  in  Spain.     1900,  i.  342. 

—  in  Tonkin.    1896,  ii.  450. 

—  lavatories  at  Dortmund.    1894,  ii.  371. 

—  Laviana.     1892,  ii.  355. 

—  laying  the  dust  in.    1891,  ii.  228. 

—  Levant  du  Flena,  screens  at.    1892,  i.  388. 

—  lighting  of.     1891,  i.  340 ;  1899,  ii.  384  ;  1900,  i.  338,  ii.  480. 

—  the  Lin-si,  China.    1892,  i.  330. 

—  Maries,  winding  at.     1892,  ii.  31)4. 

—  mechanical  ventilation  of.    1890,  i.  264. 

—  mine  water  from.     1894,  ii.  365. 

—  of  Soci^t^  Cockerill.     1891,  ii.  229. 

—  of  Vancouver  Island.     1892,  ii.  357. 

—  prohibiting  shot  firing  in.     1895,  ii.  440. 

—  rescue  appliances  for.     1899,  ii.  384 ;  1900,  ii.  481. 

—  Stanton  Ironworks  Company's.     1892,  i.  386. 

—  State  supervision  of.     1894,  ii.  53*2. 

—  steam  pipes  for.     1890,  i.  254. 

—  steel  structures  for.     1895,  ii.  433. 

—  timbering  in.    1890,  ii.  719. 

—  ventUation  of.      1897,  i.  428  ;  1898,  i.  422 ;  1899,  ii.  381 ;  1900,  i.  333. 


ii.  478. 

wages  in  French.     1891,  ii.  341. 


COLLISBT  accidents.    1900,  i.  487. 

Alfreton.    1892,  i.  386. 

Bascoup,  screening  plant  at.     1892,  i.  387. 

Bascoup,  winding  and  hauling  plant  at.     1892,  i.  346. 

Brandeisl-Kladno,  Bohemia.    1890,  i.  249. 
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COLLIEBT  cages.  1896,  ii.  323. 

depreciation.  1891,  ii.  227. 

explosions.  1892,  i.  882  ;  1896,  i.  872  ;  1896,  ii.  336 ;  1897,  i.  431,  ii.  360 ; 

1898,  ii.  448. 

explosions,  coal  dust  and.     1891,  i.  235,  ii.  228. 

explosions,  prevention  of.    1895,  i.  368. 

Havr^,  Belgium.     1892,  i.  386. 

International,  Cape  Breton.     1892,  i.  384. 

Karwin,  Austria.     1892,  i.  322. 

Earwin,  pumping  at.     1891,  i.  328. 

Newton,  coal  boring  at.    1891,  i.  318. 

Poynton,  coal  screening  at.     1891,  ii.  230. 

pump  valves,  gutta-percha  for.     1891,  i.  329. 

spoil  banks.     1895,  ii.  455. 

surface  works.     1895,  i.  382. 

waggon  wheels,  friction  of.     1890,  i.  255. 

waggons.     1891,  ii.  209  ;  1895,  i.  353. 

winding  ropes.     1890,  i.  254. 

Wingate  Grange,  winding  engine  at.    1891,  i.  327. 


COLLIN,  J.,  on  coal  mining  in  Belgium.    1899,  i.  350. 

Collin  system  of  coking.     1898,  i.  389,  ii.  417. 

COLLING  WOOD,  W.  G.,  on  wrought  iron.     1897,  ii.  414. 

COLLINS,  J.  H.,  book  on  mining  bj.     1894,  i.  650. 

Cologne  district,  brown  coal  in.     1900,  ii.  437. 

Colombia,  coal  in.      1894,  i.  452  ;  1896,  i.  343  ;  1897.  ii.  321 ;  1898,  i.  380,  ii. 

403. 

manganese  ore  in.     1897,  i.  349  ;  1898,  ii.  364. 

COLOMER,  F.,  book  on  mining  by.     1899,  i.  507. 

on  burning  finely  divided  coal.     1895,  ii.  455. 

Colonial  collieries.     1899,  ii.  388  ;  1900,  i.  341. 

Colorado,  coal  in.     1891,  i.  295;   1892,  ii.  363;   1898,  ii.  400;   1899,  ii. 

348. 

coke  in.    1890,  ii.  690. 

fireclay  in.     1897.  ii.  299. 

iron  industry  of.     1894,  i.  64(5. 

iron  ore  resources  of.     1890,  i.  197. 

iron  ores  in.    1890,  ii.  G61 ;  1891,  i.  257. 

manganese  ore  in.     1891,  i.  257  ;  1900,  i.  281. 

natural  gas  in.     1891,  ii.  194  ;  1899,  ii.  364. 

petroleum  in.     1899,  ii.  361. 

COLORE,  Louis,  on  natural  gas  in  China.     1891,  ii.  196. 
COLORIMETRIC  determination  of  iron.     1894.  i.  617. 

determination  of  phosphorus.     1891,  i.  435. 

Colour  gauges  for  carbon  testing.     1894,  ii.  157. 

oxidation  of  the  surface  of  metals.     1890,  i.  3(>1. 

Colours  of  heated  steel.    1900,  i.  410. 

COLQUHOUN,  J.,  obituary  notice  of.     1894,  i.  390. 

COLQUHOUN,W.,  on  American  iron  and  steel  industries.     1900,  s.  v.  225. 

. on  blast-furnace  practice  in  the  United  States.     1892,  i.  399. 

on  manufacture  of  briquette  fuel.     1894,  ii.  378. 

on  modern  practice  in  the  chemistry  of  iron.     1895,  ii.  680. 
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COLQUHOUN,  W.  {eontinued)— 

Paper  on  "  The  new  hot-blast  valve,"  1896,  ii.  203  ;  importance  of  with- 
standing high  temperatares,  203;  description  of  the  valve,  204. — Dii- 
cu»$um :  E.  Windsor  Richards,  206  ;  J.  S.  Jeans,  206. — Oorrespondenee :  W. 
Perrot,  206. 

Columbia  College.    1890,  s.  v.  407. 

Columns,  cast  iron.    1898,  i.  514. 

COLVILLE,  Abchibald,  elected  member.    1895,  i.  2. 

COLVILLE,  David,  on  tilcing  open-hearth  furnaces.     1899,  i.  78. 

COLTER,  F.,  book  on  mining  by.     1900,  ii.  631. 

COMBALOT,  on  undergroand  haulage.    1896,  ii.  325. 

Combined  Bessemer  and  puddling  process.    1899,  ii.  443. 

CoMBUSTlBLB  gases,  calorific  power  of.     1894,  i.  438. 

Combustion,  behaviour  of  coal  during.    1892, 1  309. 

of  carbon  in  air.    1893,  i.  207. 

of  coal.     1896,  i.  329. 

of  coal,  spontaneous.     1891,  i.  338 ;  1892,  i.  317,  ii.  351. 

of  explosives,  products  of.    1891,  ii.  204. 

of  gunpowder.     1893,  i.  262. 

of  tuyere  level.    1893,  i.  295. 

CoMiT^  Central  des  Houilleres  de  France,  Year-book  of.     1900,  ii.  631. 

COMMANS,  R.  E.,  on  screening  and  cleaning  coal.     1894,  ii.  375. 

on  wire  ropeways.     1897,  ii.  293. 

COMMELLI,  F.,  on  an  alloy  of  antimony  and  iron.     1892,  ii.  508. 

Commbntby  coal  basin.    1891,  ii.  175. 

Comminution  of  iron  ores.    1892,  ii.  336. 

Committee  on  steel  rails.     1896.  i.  10. 

Committees,  general  and  local,  in  the  United  States.     1890,  s.  v.  493. 

Communication  between  winding  engine  and  cage.    1891,  ii.  212. 

Comparative  evaporating  efficiency  of  coke  and  brown  coal.    1899,  i.  307. 

fusibility  of  foundry  iron.     1897,  ii.  408. 

imports  and  exports.     1895,  ii.  621». 

tables.     1890,  i.  405,  ii.  887 ;  1891.  i.  4«0,  ii.  364  ;  1892,  i.  530,  ii.  551 ; 

1898,  i.  445,  ii.  559 ;  1894,  i.  647,  ii.  533  ;  1895,  i.  545,  ii.  627  ;  1896.  i.  670, 
ii.  484  ;  1897,  i.  622,  ii.  543  :  1898,  i.  580,  ii.  595  ;  1899,  i.  503,  ii.  525 ;  1900, 
i.  485,  ii.  623. 

value  of  boiler  plates.     1890,  ii.  339. 


Comparison  of  British  and  American  railways.    1890,  s.  v.  53-64. 

of  electricity  and  compressed  air.     1890,  i.  258. 

Competition  of  Great  Britain  and  the  United  States.     1890,  s.  v.  204.* 
Composition  of  armour-plate.s.    1899,  i.  463. 

of  blast-furnace  slag.    1892,  i.  406. 

of  British  coals.     1900,  ii.  433. 

of  coal  gas.     1893, 1  249. 

of  fuels.     1891,  ii.  169  ;  1892,  ii.  350. 

of  Hungarian  coal.     1895,  i.  315. 

of  iron  ore.    1898,  i.  334. 

of  manganese  orea    1890,  ii.  663. 

of  natural  gas.    1894,  ii.  344. 

of  petroleum.    1892,  iu  380 ;  1897,  ii.  330. 

of  pig  iron.    1894,  i.  529. 

of  samples,  irregularity  in.    1896,  ii.  439. 
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Composition  of  steel,  changes  in,  daring  mechanical  treatment.   1892,  ii.  506. 

of  sulphur  petroleum.    1895.  ii.  423. 

plugs.     1891,  i.  368. 

G9MPOUND  air  compressors  and  motors.     1891,  ii.  220. 

pumping  engine.    1891,  i.  328. 

Compounds,  gaseous,  with  iron.^  1896,  i.  523. 

isolated  from  steel.     1900,  ii.  571. 

Compressed  air.    1897,  i.  416. 

air  at  Blanzj  collieries.     1894,  i.  490. 

air,  comparison  of  electricity  and.    1890,  i.  258. 

air  in  rolling  mills.    1898,  ii.  489. 

air  locomotives.     1896,  i.  351,  ii.  434  ;  1898,  i.  405. 

air  tools.    1899,  ii.  420. 

air,  use  of.  in  the  foundry.     1896,  ii.  485  ;  1896,  ii.  362. 

gas  cylinders.    1896,  i.  518,  ii.  418. 

Compression  of  steel,  cubic.    1890,  ii.  826. 

strength  of  steel  in.     1890,  i.  360. 

COMSTOCK,  T.  B.,  on  fuels  of  Central  Texas.    1890,  ii.  691. 
Concentration  at  Bilbao.    1896,  ii.  49. 

magnetic,  at  the  Michigamme  mine.    1890,  ii.  672. 

of  Irish  iron  ores.    1893,  L  205. 

of  iron  ore.     1890,  i.  211.  ii.  670  ;  1891,  ii.  162. 

of  iron  ore,  magnetic.    1891,  i.  272,  ii.  160 ;  1893,  ii.  330. 


Concretions  from  coal-measures.    1898,  ii.  360. 

COND^,  iron  ore  from.     1894,  ii.  277. 

Condition  of  blast-furnaces  in  the  United  States.  1890,  i.  400 ;  1891,  i.  468,  ii.  356. 

of  iron  and  steel  industries  of  the  United  States.    1899,  ii.  524. 

of  miners  in  Hungary.     1891,  i.  453. 

of  phosphorus  in  steel.     1897,  ii.  492. 

of  silicon  and  aluminium  in  iron.    1891,  ii.  319. 

of  silicon  and  chromium  in  steel.     1899,  i.  453. 

Conditions  for  structural  iron  and  steel  construction.    1898,  ii.  501. 
CONDRON,  T.  L.,  on  boiler  steel.     1897,  i.  544. 

on  tests  of  open -hearth  steel  plates.     1898,  ii.  535. 

Conductivity  of  fire-brick.    1896,  ii.  292. 

of  iron,  thermal.     1896,  i.  493. 

Conductors,  electric,  for  mines.    1892,  ii.  411. 
Congo  Basin,  iron  industry  of  the.     1895,  ii.  492. 

iron  ore  in  the.    1895,  i.  287  ;  1898,  ii.  366. 

iron  manufacture  on.    1898,  ii.  486. 

Congress  at  Chicago.    1893,  ii.  180. 

on  methods  of  testing.     1896,  ii.  310  ;  1897,  ii.  251. 

CONLEY,  N.  R.,  on  the  Conley  direct  reduction  process.     1893,  i.  347. 
Conley-Lancaster  reduction  process.     1890,  i.  305. 
Connecticut,  Farrel  Foundry.    1891,  ii.  253. 
Connellsville  coal,  coke  from.     1893,  i.  238. 

coke  trade.     1892,  i.  526. 

district.     1890.  s.  v.  137  ;  1893,  i.  143. 

district,  coke  works  in.     1896,  ii.  308. 

district,  production  of  coke  in.     1890.  i.  404  ;  1891,  i.  473. 
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CONNOR,  0.,  on  Tentilation  of  mines.    1896,  ii.  334  ;  1900,  ii.  479. 
OOHBSTT  Iron  Ck>mpany,  Limited.     1898,  ii.  193. 
GONSOLIDATBD  Gas  Company's  Works.     1890,  s.  ▼.  406. 
CONSOUDATING  water  strata.     1891,  ii.  201. 
OOHBTITUENTS  of  coal.     1891,  i.  281. 

of  coal,  soluble  and  resinoid.     1892,  i.  313. 

Constitution  of  petroleum.     1890,  i.  236. 

of  steel.     1890,  ii.  830 ;  1899,  ii.  223. 

Constitutional  causes  of  tendency  to  fracture  in  iron.    1899,  i.  437. 
CONSTBUCTION  and  management  of  cupolas.     1898,  ii.  446. 

modem  blast-furnace.     1890,  ii.  744. 

of  a  dam.     1900,  ii.  418. 

of  rolling-mnis.     1892,  i.  419. 

Consumption  of  iron  in  Germany.     1895,  ii.  614. 

of  iron  in  the  United  Kingdom  and  the  United  States.    1890,  s.  ▼.  30. 

of  iron  on  a  railway.     1893,  i.  444. 

of  rails  in  France.     1892,  i.  511 ;  1894,  i.  632. 

of  wire  rods  in  the  United  States.     1890,  ii.  886. 

Continuous  charcoal  kiln.     1897,  ii.  322  ;  1898,  ii.  407. 

open -hearth  process.     1900,  i.  33,  ii.  526. 

rolling-mill  plant.     1900,  i.  373. 

rolling-mills.     1899,  i.  399. 

Contraction  and  strength  of  cast  iron.    1895,  ii.  552. 

in  iron  castings.     1896,  i.  510. 

CONTRERAS,  A.,  book  on  mining  by.     1899,  ii.  531. 

on  Spanish  statistics.     1899,  i.  497. 

Control  of  silicon  in  pig  iron.    1892,  i.  403. 
Controlling  Cowper  stoves.    1891,  i.  360. 
Converter  bottoms,  machine  for.     1892,  i.  433. 

Cambier.     1896,  i.  454. 

linings,  dolomite  for.     1890,  i.  217. 

slag.     1890,  ii.  793. 

Tropenas.     1896,  ii.  384. 

Converters,  basic  linings  for.     1890,  i.  217  ;  1892,  i.  307. 

lining  Bessemer.     1894,  i.  556. 

manufacture  of  steel  in  small.     1892,  i.  431. 

recent  small  Bessemer.    1898,  i.  490. 

Conveyor,  coal.    1891,  ii.  229. 

for  hot  ores  from  roasting  furnaces.     1891,  ii.  163. 

Convict  labour  in  mines.    1897,  i.  618. 

mine,  Tennessee.     1894,  ii.  374. 

COOK,  E.  S.,  on  American  blast-furnaces.     1890,  ii.  42. 

on  blast-furnace  management.     1898,  ii.  467. 

on  casting  machinery.     1899,  ii.  400. 

on  slips  and  explosions  in  the  blast-furnace.    1899,  ii.  398. 

on  unreduced  ore  passing  through  a  blast-furnace.     1890,  i.  282. 

COOK,  K.  A.,  on  a  mechanical  coke-drawer.     1896,  ii.  309. 

on  saving  of  by-products.     1896,  ii.  310. 

COOKE,  C,  on  mine  drainage.     1900,  iL  478. 

COOKSEY,  T.,  on  basic  sulphate  of  iron  from  Queensland.     1896,  ii,  275. 
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COOESEY,  T.,  on  recent  researches  on  meteorites.    1898,  ii.  369. 
COOLET,  M.  B.,  on  metallurgical  education  in  Canada.    1897,  ii.  522. 
Cooling  blast-fnmaces.     1898,  i.  291 ;  1896,  i.  405 ;  1899,  i.  370. 

curves  for  cast  iron.     1895,  ii.  227. 

curves  for  iron  and  its  alloys.    1895,  ii.  550. 

hot-blast  valves.    1894,  ii.  387. 

plates  for  blast-furnace  boshes.    1897,  ii.  385. 

COOMARA-SWAMY,  A.  K.,  on  graphite  in  Ceylon.    1900,  ii.  427. 
COOPER,  Abthub,  award  of  Bessemer  gold  medal  to.     1892,  i.  6. 

elected  Member  of  Council.    1894,  i.  9. 

on  experiments  with  basic  steel.    1892,  i.  56. 

Paper  on  "  Metal  mixers  as  used  at  the  works  of  the  North-Eastern 

Steel  Co.,  Ltd.,"  1895,  i.  66.— Ducutnon ;  D.  Evans,  71 ;  A.  Carnegie,  71 ; 

E.  P.  Martin,  72  ;  W.  Whitwell,  72  ;  H.  Le  Neve  Foster,  73 ;  J.  Massenez, 

74 ;  G.  J.  Snelus,  74 ;  E.  Windsor  Richards,  75 ;  A.  Cooper,  72,  75.— 

Correspondence :  W.  Deighton,  76. 
COOPER,  Abthub  Hbnby,  elected  member.     1896,  ii.  3. 
COOPER,  A.  S.,  book  on  mining  by.    1900,  L  494. 

on  asphalt  in  California.     1900,  ii.  457. 

on  origin  of  petroleum.     1900,  i.  308. 

on  petroleum  in  California.     1898,  ii.  421. 

COOPER,  B.  W.,  on  winding  engines.     1898,  i.  253. 

COOPER,  E.  E.,  elected  member.     1896,  i.  2. 

COOPER,  J.,  on  a  new  casting-machine  for  blast-furnaces.     1899,  ii.  61. 

on  fire-damp.    1898,  i.  424. 

COOPER,  M.,  elected  member.     1891,  i.  2. 

Coos  Bay  coalfield,  Oregon.    1900,  ii.  441. 

Coosa  coalfield,  Alabama.    1895,  ii.  414. 

COPP^E,  E.,  on  by-product  ovens.     1899,  ii.  352. 

OOPP^  coke-dven.     1899,  i.  328. 

COPPEL,  GUSTAV  Gebhabd,  elected  member.     1896,  ii.  3. 

COPPBB  Cliff  Mine.     1890,  s.  v.  211. 

coating  steel  with.     1892,  ii.  479. 

determination  of.     1890,  ii.  854 ;  1891,  i.  441. 

in  coal.     1890,  ii.  695. 

in  iron  and  steel.     1896,  il  433  ;  1897,  i.  542  ;  1900,  i.  412. 

influence  of,  on  the  critical  points  of  iron  and  steel.    1890,  i.  59. 

COQUILLON,  J.,  on  detection  of  fire-damp.    1898,  ii.  411 ;  1896,  i.  379  ;  1897, 

ii.  358. 
CORALYS,  E.,  book  on  mining  by.     1898,  i.  450. 
CORBBTT,  G.  S.,  on  electric  mining  signals.     1890,  i.  270. 
CORDNER-JAMES,  John  Hbnby,  elected  member.     1899,  i.  2. 
COBE-BOOMS,  foundry.    1895,  ii.  489. 
COBEA,  iron  ore  in.    1894,  i.  421. 
COBES,  drying  of.     1897,  i.  486. 
COREY,  William  Ellis,  elected  member.    1898,  i.  2. 
CORLETT,  G.  S.,  on  electricity  in  mining.     1896,  i.  35<). 
CORNELIUS,  GUSTAF,  elected  member.    1899,  i.  2. 
CORNET,  J.,  on  iron  ore  in  the  Congo  Basin.     1895,  i.  287. 
CORNUT,  E.,  book  on  metallurgy  by.    1890,  ii.  890  ;  1893,  i.  149. 
on  tests  of  iron  and  steel.    1890,  ii.  831. 
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GOBKWALL  banks.    1890,  s.  v.  78. 

■  mines,  Tisit  of  the  Institute  to.     1890,  ii.  649. 

ore  hills.     1890,  s.  v.  867  ;  1895,  i.  282. 

OOROUX,  A.,  on  sands  employed  in  casting  steel.    1900,  ii.  520. 

CSOBBBLATION  of  British  and  European  coal-measures.    1895,  ii.  402 ;  1899,  i. 
309 ;  1900,  i.  295. 

COBBOSIBILITY  of  weld  and  ingot  iron,  relative.     1892,  ii.  508. 

COBBOSION  of  boiler  tubes.     1895,  ii.  566. 

of  cast  iron  pipes.    1898,  ii.  522. 

of  iron  and  steel.     1891,  i.  427,  ii.  819;  1893,  i.  899;  1894.  i.  597,  ii. 

478;  1896,  ii.  427  ;  1897,  i.  563,  ii.  493  ;  1898,  i.  526,  ii.  478  ;  1900,  i.  427, 
ii.667. 

protecting  ironwork  in  tunnels  from.     1892,  ii.  480. 


COBBUGATBD  sheets.     1894,  ii.  437. 

CORRUOATINO  Cylinders,  welding  and.     1890.  i.  388. 

Corsica,  iron  ore  in.    1897,  ii.  270. 

CORY,  T.  B.,  on  coalfields  of  Western  Washington.    1894,  ii.  382. 

COSSANGB,  v.,  book  on  mining  by.     1896,  ii.  488. 

Cost  of  basic  open -hearth  plant.    1896,  ii.  879. 

of  Bessemer  plant.     1891,  ii.  278. 

of  Bessemer  steel.     1890.  ii.  794  :  1891,  i.  895. 

of  blooming-mill  plant  in  Alabama.     1891,  ii.  268. 

of  boring  petroleum  wells.     1891,  i.  811. 

of  deep  borings.     1890,  i.  251. 

of  direct  process.     1890,  s.  v.  189. 

of  iron.     1897,  i.  6W. 

of  labour  and  food  in  the  United  States.     1890,  s.  v.  88. 

of  making  pig  iron  in  Florence,  Alabama.     1890,  i.  288. 

of  making  pig  iron  in  North  Carolina.     1890,  i.  288. 

of  making  pig  iron  in  Virginia.     1893,  i.  444. 

of  mining  iron  ore  in  the  United  States.     1890,  s.  v.  104  ;  1892,  i.  296. 

of  open-hearth  plant  in  Alabama.     1891.  ii.  276. 

of  production  of  anthracite  pig  iron.     1892,  ii.  4,88. 

of  production  of  Bessemer  ingots.     1890,  s.  v.  197.* 

of  production  of  Bessemer  steel  rails.     1890,  s.  v.  198.  * 

of  production  of  iron  and  steel  in  the  United  States.      1891,  i.  475  ; 

1900,  ii.  622. 

of  production  of  malleable  iron.     1890.  s.  v.  196.* 

of  production  of  pig  iron.     1890,  s.  v.  175S ;  ii.  755. 

of  production  of  steel.     1892,  i.  43»). 

of  rail  ingots.     1891,  ii.  868. 

of  raising  bituminous  coal  in  the  United  States.      1890.  s.  v.  142,  144, 

145,  146,  147. 

of  smelting  pig  iron  in  Soutli  Kussiji,     1897.  ii.  588. 

of  steel  rails  in  the  United  States.     1891,  i.  480. 

of  tin  plate.     1892,  i.  462,  ii.  527. 

— of  working  iron  ore.     1893,  i.  201. 

sheets,  foundry.     1895,  ii.  489. 


COSTS,  E.,  on  natural  gas  in  Ontario.    1900,  ii.  458. 
COSTE,  L.,  on  fire-damp  accidents  in  mines.     1890,  ii.  722. 
on  French  coalfields.     1896,  ii.  800. 


186  GENERAL  INDEX. 

Costs,  basic  Bessemer.    1894,  i.  657. 

foundry.    1898,  i.  473. 

COTHIAS,  A.  F.,  on  moulding.     1899,  i.  392. 
00T8W0LD,  M.  B.,  book  on  metallurgy  by.     1899,  i.  506. 
COTTAM,  Edwin,  elected  member.     1897,  ii.  6. 

on  breaking-down  appliances.    1898,  i.  409. 

Ck)TTON-TlB  mill,  Biskley  hoop.    1891,  ii.  258. 
GOTTRBLL,  on  manganese  ore  in  Greece.    1897,  ii.  281. 
COUCOU,  N.,  on  petroleum  in  Roumania.    1900,  ii.  455. 
OOUHARBVITCH,  J.,  on  coal  in  Poland.    1893,  i.  225. 

on  iron  ore  in  Poland.     1893,  i.  180. 

CouiLBTT  blast-furnace.    1900,  ii.  504. 

works.     1894.  ii.  249. 

COULSON,  F.,  on  shaft-sinking.    1895,  i.  345. 
C0ULTA8,  F.,  on  coal  in  Yorkshire.    1897,  ii.  309. 

Council,  report  of.     1890.  i.  8  ;  1891,  i.  1 ;  1892,  i.  3  ;  1893,  i.  3  ;  1894,  i.  5 ; 
1895,  I  5 ;  1896,  i.  5 ;  1897,  i.  4  ;  1898,  i.  5  ;  1899,  i.  5  ;  1900,  i.  5. 

COUPBR,  J.  M.,  on  manganese  ore  in  Georgia.    1892,  ii.  331. 
COUPER,  R.  H.,  on  iron  ore  in  Georgia.     1900,  ii.  412. 
COUPER,  S.,  on  boring  and  drilling  machines.    1892,  i.  453. 
Couplings,  railway,  strength  of.    1891,  i.  424. 
COURIOT,  H.,  on  coal  testing  by  the  Rontgen  rays.     1898,  ii.  406. 

on  colliery  explosions.    1898,  ii.  448. 

on  history  of  coal-mining.    1898,  ii.  450. 

COURTBS,  W.  M.,  on  iron  ore  in  Washington.    1900,  ii.  413. 
COURTMAN,  Reuben  Samuel,  elected  member.    1895,  i.  2. 
COURTNEY,  L.  H.,  on  the  coal  question.    1898,  i.  543. 
COUSINS,  W.  J.,  on  deep  boring.    1899,  ii.  366. 
COVADONGA  manganese  mines.    1892,  ii.  330 ;  1895,  ii.  379. 

manganese  ore  at.    1896,  ii.  139. 

COWAN,  John,  elected  member.    1894,  ii.  3. 
COWLAM,  G.  B.,  on  iron  ore  in  Canada.     1900,  ii.  411. 
COWLES,  W.  L.,  on  steel  head-frames.     1899,  i.  338. 
COWLISHAW,  W.  G.,  on  winding  engines.     1896,  i.  369,  ii.  324. 
COWPER,  C.  E.,  on  Ford  and  Moncur  hot-blast  stoves.    1896,  i.  36. 
COWPER,  E.  A.,  obituary  notice  of.    1893,  i.  172. 

on  chilled  cast  iron.     1892,  i.  147. 

on  elimination  of  sulphur.     1892,  i.  119. 

on  hot-blast  stoves.     1893,  i.  307. 

on  manufacture  of  continuous  sheets  from  fluid  metal.     1891,  ii.  35. 

on  new  form  of  Siemens  furnace.     1890,  i.  32. 

COWPER,  H.  S.,  on  wrought  iron.     1897,  ii.  414. 
COWPEB  stoves,  controlling.    1891 ,  i.  360. 

stoves,  improved.     1890,  i.  290,  ii.  753. 

COWPER-COLES,  Siierard  Osborn,  elected  member.     1900,  ii.  4. 

on  galvanising.     1898.  i.  500,  ii.  526  ;  1899,  ii.  449 ;  1900,  i.  395. 

on  mill  scale.     1898,  ii.  525. 

Cowper-Kennedy  hot-blast  stove.     1890,  ii.  754. 
COX,  J.  S.,  on  iron  and  manganese  ore  in  Cuba.     1899, 1.  288. 
COX,  S.  H..  book  on  mining  by.     1898,  i.  584  ;  1900,  i.  494. 
on  coalfields  of  Australasia.     1891,  ii.  178. 
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OOXB,  E.  Bm  on  coal-breakingr  works  at  Drifton  Collieries.    1890,  ii.  781. 

on  use  of  small  sizes  of  anthracite.    1894,  i.  516. 

OOXB,  B.  H.,  on  American  collieries.     1900,  i.  342. 

on  Goal-cntting.    1898,  ii.  435. 

on  coal  in  Ohio  and  West  Virginia.     1898,  ii.  400. 

on  handling  coal.     1900,  ii.  489. 

on  mine  fires.     1897,  ii.  362. 

COTNB  gas  producer.     1900.  ii.  461. 
CRABTREE,  F.,  on  analysis  of  iron.     1896,  i.  530. 
Cbacks  in  cast  iron.     1897,  i.  520. 

in  castings,  alloy  for  filling.     1891,  ii.  252. 

CRADOCE,  Febcy  Stanley,  elected  member.     1897,  ii.  6. 

CRAGG,  A.  R.,  book  on  mining  by.     1898,  i.  584. 

CRAGGS,  E.  H.,  on  carriage  of  oil  in  bulk.     1894,  i.  471. 

CRAIG,  E.,  on  the  Rearer  coals  of  North  Staffordshire.     1898,  i.  267. 

CRAIG,  G.,  on  alloys  of  manganese,  iron,  and  aluminium.     1892,  ii.  509. 

on  determination  of  sulphur.     1892,  i.  493. 

CRAMER.  E.,  on  china  clay.     1894.  ii.  395. 

on  fireclay.     1892,  ii.  343 ;  1896,  i.  320  ;  1900,  i.  289,  ii.  424. 

Cranbbbby  ore,  analysis  of.     1890,  s.  v.  330. 

GRAND  ALL,  A.  K.,  on  Log  Mountain  coal  region.    1901,  i.  296. 

CRANE,  R.  T.,  on  wrought  iron  tube  making.    1894,  ii.  431. 

Cbane  chains.    1890,  ii.  834. 

Crane  for  loading  rails.    1890,  i.  343. 

hydraulic,  Kennedy-Aitken.    1890,  i.  339. 

ingot  charging.    1892,  ii.  448. 

Ora>'ES,  electric.     1893,  ii.  452  ;  1898,  i.  482. 
CRANKSHAW,  J.,  on  coal  in  Russia.    1900,  i.  297. 

on  coal-cutting  machinery.     1894,  ii.  362. 

on  descriptions  of  collieries.     1900,  ii.  484. 

CRAVEN  BROTHERS,  Limited.    1899,  ii.  276. 

CRAVEN,  John,  obituary  notice  of.    1900,  i.  252. 

CRAVEN,  Thomas,  elected  member.    1895,  i.  2. 

CRAVER,  H.  W.,  on  coal.     1896.  i.  328. 

CRAWFORD,  J.,  on  Ford  and  Moncur  hot-blast  stoves.    1896,  i.  48. 

CRAWFORD,  J.  J.,  on  coal  in  California.    1895,  i.  324. 

on  iron  ore  in  California.    1895,  i.  281. 

on  natural  gas  in  California.     1895.  i.  339. 

on  petroleum  in  California.     1895,  i.  336. 

CRAWHALL-WILSON,  T.  W.,  obituary  notice  of.    1892,  ii.  297. 
CRAWLEY,  E.  W.,  book  on  metallurgy  by.    1893,  i.  449 ;  1895,  i.  547  ;  1899, 

i.  506 ;  1900,  i.  492. 
Cbedo,  petroleum  of  the.    1896,  i.  356. 
CREMER,  E.,  on  locks.    1897,  i.  519. 
CREMER,  F.,  on  alloys  of  tungsten  and  iron.    1895,  ii.  564. 

on  determination  of  tungsten.    1895,  i.  513. 

CREMER,  R.,  on  breathing  apparatus.    1898.  i.  425. 

on  coal-washing  plant  at  Dortmund.    1895,  ii.  452. 

on  igniting  blasting  charges.    1895,  ii.  439. 

on  screening  and  washing  coal.    1897,  ii.  367. 

on  working  coal.    1898,  ii.  441. 
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Obbbobnt  steelworks,  Pittsburg.    1890,  s.  ▼.  428. 

ORBSWIGK,  Alfbbd  Jubb,  elected  member.    1899,  i.  2. 

Cbetacbous  coal  in  North  America.    1894,  ii.  328. 

GBBUSdT  pavilion  at  Paris,  yisit  to.    1900,  ii.  358. 

works.    1898,  i.  454. 

Gbkwe  works.     1899,  ii.  267. 

GRIGHTON,  J.,  on  colliery  ventilation.    1898,  i.  422. 

Gbimoba,  manganese  ore  deposit  of.    1891,  ii.  153. 

Gbipple  Greek.    1890,  s.  ▼.  329. 

GRISPO,  M.,  on  determination  of  phosphorus.    1892,  i.  488. 

Gbitical  points  of  iron.    1890.  i.  3r>3,  ii.  838 ;  1900,  i.  402. 

temperature  of  steel.    1892,  i.  466. 

Gboatia,  coal  in.    1892,  ii.  853. 

petroleum  in.    1898,  ii.  420. 

GROBAUGH,  F.  L.,  on  determination  of  carbon.    1894,  ii.  488. 

on  determination  of  phosphorus.    1893,  i.  405. 

on  determination  of  silicon.    1899,  ii.  484. 

on  determination  of  sulphur.    1899,  ii.  486. 

GROGKER,  F.  B.,  on  electric  power  in  workshops.    1895,  ii.  535. 

GROMPTON,  George,  obituary  notice  of.    1898,  i.  315. 

GRONE,  E.  W.,  on  coal  handling  and  shipping.    1898,  ii.  456. 

GRONEMEYER,  W.  C.,  on  iron  ore  in  British  Golumbia.     1899,  ii.  319. 

on  manufacture  of  tin  plates.    1899,  ii.  449. 

on  plate  nomenclature.    1891,  ii.  295. 

GRONQUIST,  A.  W.,  on  analyses  of  fireclays.    1895,  ii.  394. 

on  preliminary  examination  of  fireclavs.    1899,  ii.  338. 

GRONQUIST,  M.,  on  new  explosives.    1892,  i.  355. 

GROOKE,  Arthub,  elected  member.    1895,  i.  2. 

GROOKE,  W.,  appointed  scrutineer.    1900,  ii.  3. 

on  blast-furnace  gases.    1896,  i.  407. 

GROOKE,  W.,  Jun.,  elected  member.    1893,  ii.  4. 

GROOKER,  R.,  on  the  American  blooming-mill.    1897,  ii.  417. 

GROOKES,  W.,  remarks  in  proposing  toast  at  annual  dinner.    1891,  ii.  116. 

GROSBY,  T.,  elected  member.    1893,  ii.  4. 

GROSLAND,  J.  F.  L.,  on  the  action  of  explosives  on  the  tubes  of  steel  guns. 
1898,  ii.  241. 

GROSS,  J.  R.,  elected  member.    1896,  i.  2. 
GROSSLEY,  A.,  book  on  metallurgy  by.    1891,  ii.  366. 
Gboton  magnetic  iron  ore  mines,  pyrites  in.    1892,  ii.  317. 

mines,  pulverising  magnetic  iron  ores  at.    1892,  i.  300. 

Cbow's  Neck  Pass,  petroleum  of.    1893,  i.  244. 
GROWTHER,  G.,  obituary  notice  of.    1896,  i.  284. 
Gbucible  furnace,  Piat.    1890,  i.  302. 

furnaces.    1898,  ii.  494  ;  1900,  i.  378. 

steel.    1899,  i.  103,  ii.  426. 

steel,  Danncmora.    1894,  i.  544. 

steel  in  America.    1897,  ii.  422. 

steel  in  Austria.     1893,  i.  323. 

steel  in  Russia.     1892,  i.  477. 

steel  ingots.    1895,  ii.  503. 

steel  ingots  for  tool  manufacture.    1895,  i.  430. 
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Cbuciblv  otee],  nitrogen  in.    1896,  ii.  163. 

iteel,  teste  of.    1894,  i.  581. 

Ckuciblbb  for  steel-melting.    1892,  i.  429. 

graphite.    1890,  i.  216 ;  1896,  ii.  293  ;  1900,  ii.  426. 

permeability  of.    1897,  i.  77. 

plumbago.    1896,  i.  325. 

Cbude  American  petroleum.    1891,  ii.  193. 

petroleum,  treatment  of.    1894,  i.  470. 

CRUEGER,  H.,  on  utilisation  of  blast-furnace  slag.    1895,  ii.  483. 
CRUM,  J.,  on  economical  use  of  gas.    1896,  i.  407. 
Cbystal  Falls  iron-bearing  district.    1900,  ii.  412. 
Cbystallike  form  of  iron.    1890,  ii.  828. 

structure  of  iron  and  steel.    1898,  i.  145. 

OBYBTALLISATION  of  iron  under  vibration.     1894,  ii.  445  ;  1895,  i.  459. 
Cbystallibbd  ferro-manganese.    1891,  ii.  246. 

slag.    1895,  i.  436. 

CbtSTALLOORAPHY  of  iron.    1900,  ii.  640. 
Cbtbtals,  fayalite,  in  slag.    1890,  i.  294. 

in  basic  slag.    1895,  ii.  525. 

Cuba,    iron  ore  in.     1890,  ii.  866;  1892,  ii.  320;  1898,  i.  192,  ii.  318;  1896, 

i.  529  ;  1897,  ii.  522 ;  1898,  i.  351,  ii.  363 ;  1899,  i.  288. 

iron  ore  production  in.    1894,  i.  642. 

manganese  ore  in.     1892,  i.  286 ;  1893,  ii.  322  ;  1896,  ii.  151  ;  1899,  i. 

288. 

mining  in.    1890,  ii.  865. 

petroleum  in.    1894,  ii.  343. 


Cubic  compression  of  steel.    1890,  ii.  826. 

CUBILLO,  L.  :— 

Paper  on  "The  calorific  efficiency  of  the  puddling  furnace,"  1892,  i. 
245 ;  hydrocarbons,  245 ;  puddling  at  Trubia  Arsenal,  246 ;  charges  and 
heat  of  furnace,  246  ;  estimation  of  total  heat  recovered,  247  ;  composi- 
tion of  pig  iron  used,  and  blooms  produced,  248  ;  heat  received  by 
furnace,  248 ;  heat  produced  by  combustion  of  gases,  250 ;  combustion 
of  carbonic  oxide  and  hydrogen,  250  ;  heat  produced' by  substances  that 
oxidise  during  the  puddling  process,  251  ;  oxidation  of  silicon,  manganese, 
carbon,  phosphorus,  sulphur,  and  iron,  252  ;  heat  consumed  or  utilised, 
253 ;  heat  taken  up  by  pig  iron,  253 ;  heat  taken  up  by  cinder,  254  ; 
composition  of  tap  cinder  and  hammer  scale,  255  ;  vaporisation  of  mois- 
ture contained  in  ore,  257  ;  heat  lost  in  chimney  stack,  257;  vaporisation 
of  moisture  of  gas,  257  ;  reduction  of  ferric  oxide  to  ferrous  oxide,  258  ; 
reduction  of  manganese  oxide  to  manganous  oxide,  258 ;  heat  of  the 
ash,  259  ;  heat  consumed,  259  ;  conclusion  and  general  balance,  259. 

on  calorific  efficiency  of  the  puddling  furnace.     1895,  i.  412. 

on  Russian  projectiles.    1895,  i.  196. 

CUEN,  N.,  on  petrolcuui  in  Russia.     1892,  i.  517. 

CULBERT80N,  W.  E.,  on  signals  used  in  mines.     1899,  i.  339. 

on  underground  haulage.     1898,  ii.  433. 

CULLEN,  W..  on  explosives  and  blasting.     1898,  ii.  436. 

CUMBERLAND,  Thomas,  elected  member.    1895,  ii.  6. 

CUMBEBLAND  and  Lake  Superior  ores  comi)ared.    1890,  s.  v.  195. 

field,  coal  from.    1893,  i.  230. 

haematite  ores  of.     1892,  ii.  306. 

iron  ore  in,    1897,  ii.  268. 
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GUMMING,  T.  S.,  on  safety-lamps.    1894,  ii.  368. 
CUNDILL,  J.  P.,  book  on  mining  by.    1894,  i.  650. 
CUNIBERTI,  V.  B.,  on  use  of  liquid  fuel.     1893,  ii.  377. 
CUNINGHAME,  John,  on  recovery  of  by-products.    1892,  ii.  30. 
CUNNINGHAM,  A.  C,  on  bridge  pins.    1897,  i.  540. 

on  crucible  steel-making  in  America.    1897,  ii.  422. 

on  relation  of  tensile  strength  to  composition.    1897,  ii.  465. 

on  structural  steel.    1892,  ii.  504 :  1896,  ii.  414 ;  1897,  ii.  469. 

on  test  of  an  eye-bar.    1894,  ii  459. 

CUNNINGHAM,  R.  P.,  on  cast  iron  for  hydraulic  castings.    1900,  ii.  510. 
CUP-AND-CONB,  a  modified.    1890,  i.  290. 
Cupola,  an  economical.    1894,  ii.  396. 

centre-blast  tuyere.    1894,  i.  536. 

design,  Tariations  in.     1898,  ii.  478. 

Herbertz.    1890,  ii.  762. 

house.    1894,  ii.  397. 

linings.     1894,  i.  533,  ii.  394  ;  1898.  i.  365,  468. 

loss  of  manganese  in  the.    1895,  i.  407. 

melting,  loss  of  iron  in.     1898,  i.  466. 

practice.    1896,  ii.  360 ;  1897,  i.  483  ;  1900,  i.  360,  ii.  509,  530. 

telescoped.    1894,  ii.  397. 

Truesdale.    1892,  ii.  443. 

Whiting.    1890,  i  298. 

with  adjustable  air  inlet.    1895,  i.  408. 

with  central  blast.    1897,  i.  272. 

with  centre  tuyere.     1896,  i.  424. 

CUPOLA-MBLTBD  iron,  changes  in.    1898,  i.  467. 

Cupolas  and  reverberatory  furnaces  for  melting  iron.     1898,  i.  467. 

centrifugal  fans  for.     1895,  ii.  486. 

charging  turnings  into.     1891,  L  372  ;  1892,  i.  410. 

construction  and  management  of.    1893,  ii.  446. 

CuPBOUS  sulphide  in  iron.    1890,  i.  363. 

CURIE,  Madamb  S.,  on  magnetic  properties.    1898,  i.  504. 

CURIE,  P.,  on  magnetic  properties.    1894,  i.  575  ;  1895,  i.  457,  ii.  547. 

CURLB,  J.,  on  history  of  iron.    1896,  i.  419. 

CURTIS,  F.  H.,  on  coal  in  Alaska.    1896,  ii.  302. 

CURTIS,  G.,  on  handling  ingots  and  moulds  in  steelworks.    1892,  i.  442. 

on  manipulating  plates  in  the  rolling-mill.     1892,  i.  425. 

CURTZ,  C  on  coal-working.    1897,  i.  425. 

on  iron  ore  in  Cumberland.    1897,  ii.  268. 

Cubvatubb  of  diamond  drill-holes.    1894,  ii.  296. 
CUSHMAN,  B.  S.,  on  determination  of  phosphorus.    1894,  ii.  49.'i. 
CUTHILL,  W.,  on  flow  in  roUing  steel.    1897,  i.  495. 
CUTTEBS,  steel,  for  milling.    1891,  i.  405. 
Cutting  and  punching  machines.    1892,  ii.  469. 

machine,  universal  sheet-metal.    1891,  i.  412. 

machinery.    1891,  i.  405  ;  1893,  i.  301 ;  1896,  ii.  331. 

CUTTING-OPP  machine,  cold  saw.    1891,  i.  41 5. 

machine,  pipe-threading  and.    1891,  i.  411. 

Cyanides  in  blast-furnace  formation.     1895,  i.  388. 
Cyano-nitbide  of  titanium  in  ferro-manganese.    1893,  ii.  521. 


6KNERAL  INDEX.  191 


OzyABTHTA  iron  and  steel  works.    1897,  ii.  236. 
Ctijndkbs,  cast  iron  for.    1898,  i.  470. 

oompressed  gas.    1896,  i.  518. 

in  dry  sand,  moulding.    1892,  ii.  443. 

welding  and  cormgating.    1890,  i.  333. 

CnJHDBlOAL  casting-ladles.    1896,  i.  424. 

charcoal  blast-fnmace.    1890,  ii.  744. 

CZERMAE,  A.,  on  coal-drills.    1899,  i.  344. 


D. 

DAELEN,  R.  M.,  on  Bertrand-Thiel  process.    1898,  i.  486. 

on  duplex  process.    1900,  i.  386. 

on  forging  tires.    1893,  ii.  483. 

on  Gjers  soaking-pits.    1896,  i.  471. 

on  hydraulic  presses.    1898,  i.  481,  ii.  488. 

on  machine  for  forming  converter  bottoms.    1892,  i.  433.  • 

on  manufacture  and  application  of  water-gas.    1900,  i.  135. 

on  open-hearth  process.    1892,  i.  429  ;  1900,  i.  68. 

on  recent  methods  of  steel  manufacture.    1897,  ii.  423. 

on  rolling  sheets.    1891,  i.  381. 

on  steelworks  and  rolling-mills.    1890,  ii  787. 

on  superheating  converter  metal.     1894,  i.  556. 

on  tilting  open-hearth  furnaces.    1899,  i.  77. 

on  Walrand  process.    1894,  i.  45  ;  1896,  ii.  384. 

vote  of  thanks  by.    1893,  ii.  140. 


DAFERT,  F.  W.,  book  on  metallurgy  by.     1899.  ii.  530. 

on  slag  analysis.    1900,  i.  440. 

DAGrGAR,  J.  H.  J.,  on  aluminium  steel.    1890,  ii.  201. 

DAGRON,  J.  G.,  on  protecting  ironwork  from  corrosion.     1892,  ii.  480. 

on  strength  of  steel  in  compression.    1890,  i.  3G0. 

DAHLBLOM,  T.,  book  on  mining  by.    1898,  ii.  601 ;  1899,  ii.  531. 

DAHLERUS,  C.  G.,  on  sampling  iron  ores.    1895,  ii.  390. 

DAHLSTROM,  R.,  on  sampling  iron  ores.    1895,  ii.  391. 

Daimler  benzene  motor.    1897,  i.  352. 

Dakota,  coal  in.    1891,  i.  296 ;  1899,  i.  315 ;  1900,  i.  299. 

DALE,  Sib  David,  acknowledgment  of  thanks  by.     1895,  ii.  226 ;  1896,  iL  93. 

and  Lady,  reception  by.     1897,  i.  307. 

elected  trustee.    1898,  i.  16. 

nominated  President.     1894,  ii.  121. 

on  the  iron  industry  of  South  Staffordshire.    1895,  ii.  21. 

on  life  membership.    1894,  ii.  5. 

on  nickel  steel.    1895,  ii.  191. 

on  puddling.    1895,  ii.  53. 

presidential  address  of,  1895,  i.  17  ;  inaugural  address  of  the  Duke  of 

Devonshire,  17  ;  first  report  of  Foreign  Secretary,  17 ;  Education  Act  of 
1870,  17 ;  technical  instruction  of  1889,  18 ;  Local  Taxation  Act,  18 ; 
technical  instruction,  18 ;  labour  difficulties  and  arbitration,  19 ;  North 
of  England  Board,  19;  other  boards,  20;  Local  Diatrict  Boards,  20; 
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DALE,  Sib  David  (continued)— 

material  progress,  20 ;  steel  for  ships,  21 ;  improved  processes,  22 ;  out- 
put of  blast-furnaces,  36  ;  statistics,  36  ;  general  cheapness,  50 ;  earnings 
of  workmen,  51 ;  causes  of  cheapness,  51 ;  England's  position,  51 ;  con- 
ditions of  trade,  52  ;  supply  and  demand,  54  ;  strikes,  55 ;  legislation,  56 ; 
conclusion,  58  ;  table  of  diagrams,  60. 

remarks  on  British  IVon  Trade  Association  Commission.     1895,  ii.  6. 

votes  of  thanks  by.    1894,  ii.  209  ;  1895,  i.  191,  ii.  3,  222 ;  1896,  ii.  35, 

102,  214. 
welcome  to  Institute  by.    1898,  ii.  1. 

work  done  by.    1899,  i.  38. 


DALES,  B.,  on  electrolytic  determination  of  iron.    1899,  i.  467. 
Dalkablsbebg  iron  mines.     1894,  ii.  297. 
Dalmatia,  coal  in.     1897,  i.  369  ;  1900,  i.  295. 
DALRYMPLE-HAY,  SiB  John,  toast  by.    1900,  i.  248. 
D ALTON,  W.  H.,  on  coal  in  East  Anglia.    1892,  i.  321. 
Dalzell  iron  and  steel  works.    1892,  i.  430. 
Dam,  brick,  stopping  back  water  by.    1892,  i.  362. 
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DONETZ  coalfields.  South  Russia.    1892,  ii.  354  ;  1895,  i.  318,  535  ;  1896,  i.  564. 

DONKIN,  B.,  book  on  metallurgy  by.     1900,  ii.  630. 

book  on  mining  by.    1894,  i.  650. 
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DONKIN,  B.,  on  blowing-engine  worked  by  blast-furnace  gas.    1900,  i.  113. 

on  burning  coal-dust.    1896,  ii.  346  ;  1897,  ii.  871. 

on  calorimetry.    1891,  i.  278 ;  1899,  ii.  339. 

on  centrifugal  fans  for  cupolas.    1895,  ii.  48G. 

on  fuel  eflSciency.    1892,  i.  227. 

on  steam-boiler  experiments.    1890,  ii.  680. 

on  utilisation  of  blast-furnace  gas.    1900,  i.  355. 

on  valves  for  gas-furnaces.    1892,  i.  242. 

DOOLITTLE,  C.  E.,  on  electric  power  transmission.    1890,  ii.  726. 

DOOLITTLE,  S.,  on  determination  of  phosphorus.    1894,  ii.  492. 

Doors  for  open-hearths,  water-cooled.    1893,  i.  325. 

DOPP,  on  petroleum  motors.     1899,  ii.  362. 

DORE  Ravine,  India,  coal  seam  of.     1891,  i.  290. 

DORION,  C.  J.,  book  on  mining  by.     1893,  ii.  563. 

DORMAN,  R.  P.,  elected  member.    1894,  i.  2. 

obituary  notice  of.     1898,  ii.  326. 

DORMU.S,  A.  R.  VON,  on  basic  rail  steel.     1899,  i.  443. 

on  rails.     1897,  i.  547. 

DORSEY,  H.  G.,  on  magnetic  properties  of  iron  and  steel.    1899,  ii.  457. 
Dortmund,  coal-washing  plant  at.     1895,  ii  452. 

collieries,  lavatories  at.    1894,  ii.  371. 

collieries,  sanitation  in.    1898,  ii.  449. 

district,  mines  in.     1892,  ii.  539 ;  1897,  i.  578  ;  1898,  i.  374. 

iron  ore  at.     1895,  ii.  363. 

mining  district,  coke  in.    1897,  ii.  529. 

mining  district,  winding  ropes  in.     1892,  i.  349  ;  1894,  i.  482. 

wire  ropes  at.     1894,  i.  483. 

DORY.  Ali'HONSK,  elected  member.     1900,  i.  2. 

on  collieries  in  Spain.     1900,  i.  342. 

on  extinction  of  fires  in  mines.     1900,  i.  338. 

on  handling  iron  ore.     1900,  ii.  420. 

Dob  Aguas  collieries.    1891,  ii.  177. 

DOSMOND,  on  gas  from  charcoal.     1895,  i.  327. 

DOSS,  B.,  on  meteorites.    1892,  ii.  327. 

D'OSSAT,  G.  DE  Angklts,  on  petroleum  in  Italy.     1900,  i.  310. 

DouAJ,  forge  at.     1896,  ii.  370. 

Double  hanlening  of  steel.    1898,  i.  494. 

headed  rotarv  shears.    1891,  ii.  261. 

stall  working  in  a  thin  senm.    1893,  ii.  400. 

DOUBLEDAY,  V.  C.,  on  safety-lamps.     1894,  i.  500. 

DOUD,  E.,  on  Hattie-Ensley  furnact^     1891,  ii.  23S. 

DOUGAL,  M.  D.,  on  a  specimen  of  early  Scottish  iron.     1894,  ii.  399. 

DOUGHERTY,  G.  T.,  on  determination  of  carbon.     1899,  ii.  483. 

on  ferro-silicon.     1897,  i.  573. 

DOUGLAS,  A.  S.,  on  .screening  and  picking  coal.     1893,  i.  285. 

on  ventilating  appliances.     1894,  ii.  366. 

DOUCiLAS,  James,  elected  member.    1899,  ii.  5. 

on  charcoal  used  in  iron -smelting.     1899,  ii.  3.')2. 

on  gas  producers.     1899,  ii.  365. 

on  iron-smelting  in  Canada.    1899,  ii.  504. 

on  iron  trade  statistics  of  Sweden.     1898,  ii.  591. 
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DOUGLAS,  James,  on  Swedish  iron  and  Canadian  metallnrgj.    1899,  ii.  522. 
DOUGLAS,  William,  elected  member.    1894,  i.  2.    .. 

obitnary  notice  of.    1898,  i.  315. 

Douglas  coalfield,  Lanarkshire.    1899,  i.  309. 

DOURT,  M.  J.,  on  winding  at  the  Maries  collieries.     1892,  ii.  394. 

DOVRB,  coal  at.    1897,  i.  410. 

furnace,  Ohio,  working  of.    1898,  ii.  468. 

iron  ore  at.    1894,  ii.  275 ;  1895,  i.  276. 

DOWDEN,  Wm.  George,  elected  member.     1894,  i.  2. 

obitnary  notice  of.    1896,  ii.  258. 

DOWERG,  H.,  elected  member.    1894,  i  2. 

on  Schonwalder  open-hearth  furnace.    1898,  i.  327. 

DOWLAIS  works.    1897,  ii.  230. 
Dowlais-Cardipp  coUierv.    1897,  ii.  234. 

furnaces.    1892,  i.  399. 

works.    1897,  ii.  232. 

DOWNCOMERS.     1890,  8.  V.  258. 

DOWNS,  W.  F.,  on  graphite  crucibles.    1900,  ii.  426. 

DowsoN  gas,  use  of.    1898,  ii.  384. 

D0W80N,  J.  E.,  on  gas  producers.    1898,  ii.  427. 

on  water-gas.    1900,  i.  320. 

Drainage  of  flooded  mines.    1895,  ii.  443. 

of  water  from  old  mines.    1891,  i.  330. 

Draining  dip  workings.    1898,  i.  271. 

DRAKE,  F.,  on  manganese  ore  in  the  Caucasus.    1898,  ii.  356. 

DRAKE,  N.  F.,  on  coal  in  China.    1900,  i.  301. 

DRAPER,  D.,  on  coal  in  South  Africa.    1896,  ii.  302. 

Drawing,  coke.    1890,  ii.  699. 

crucible  steel  wire.    1891,  i.  410. 

presentation  of,  to  American  Society  of  Western  Engineers.     1890, 

ii.  627. 
Drawing-press,  sheet-metal.    1890,  i.  311. 

toggle-joint.    1890,  i.  310 ;  1891,  i.  357. 

DREDGE,  James,  book  on  metallurgy  by.    1893,  i.  449. 

Address   on    Alexander  Lyman   Holler,   1890,  ii.   369 ;    letter   from 

Sir  H.  Bessemer,  369 ;  Holley*s  early  youth  and  education,  370 ;  Zerah 
Colburn,  372;  HoUey's  literary  work,  372;  connection  with  Colbum, 
373 ;  first  meeting  of  Dredge'  and  Holley,  375 ;  Holley's  connection 
with  the  Nrw  York  Times,  &c.,  375  ;  Holley *s  connection  with  the  Bes- 
semer process,  376 ;  his  purchase  of  the  Bessemer  patent^  377 ;  first 
Bessemer  steel  made  in  the  United  States,  378  ;  prominent  metallurg^ts 
on  HoUey's  work,  379 ;  growth  of  Bessemer  process,  380 ;  letters  from 
Mr.  James  Riley  and  Mr.  Windsor  Richards,  381  ;  the  basic  steel  pro- 
cess. 382  ;  Holley's  official  positions,  383 ;  conclusion,  383.  384. 

Dressing  iron  ore  in  Spain.    1894.  ii.  .301. 

of  spathic  ores.     1894,  i.  426. 

wheels  and  axles.    1897,  ii.  443. 

DREYFUS,  C,  on  by-products  from  coke-ovens.     1893,  i.  240. 

Dripton,  coal-breaking  works  at.     1890.  ii.  731. 

Drill,  boring  shell.     1891,  i.  404. 

diamond.     1892,  ii.  333. 

diamond,  hand,  in  Sweden.     1892,  ii.  334. 
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Drill,  electric.    1890,  ii.  803 ;  1891,  L  318,  ii!  167 ;  1894,  ii.  29& 

electric  rock.     1891,  ii.  156 ;  1892,  i.  292,  ii.  333  ;  1898,  ii.  325,  326. 

hand,  the  use  of.     1890,  i.  209  ;  1891,  i.  271. 

lioles,  cuTTatare  of.     1894,  ii.  296. 

hydraulic  rock.     1891,  ii.  158. 

power.     1891,  i.  268  ;  1894,  ii.  356. 

rock.     1891,  ii  156 ;  1892,  i.  292  ;  1893,  i.  267  ;  1896,  i.  296. 

rock,  trials  of.     1891,  1.  269. 

Dbillino  cast  iron,  pressure  used  in.    1890,  ii.  839. 

Fauck  system  of.     1897,  ii.  287. 

machine,  radial.     1890,  i.  336. 

machines.    1891,  ii.  294;  1892,  i.  452  ;  1893.  i.  361 ;  1895,  L  454. 

square  and  polygonal  holes,  machine  for.     1890,  ii.  802. 

Driving  an  adit.     1897,  ii.  352. 

levels.     1891,  i.  270 ;  1899,  i.  344. 

luvels  in  hard  dolomite.    1892,  i.  292. 

stone  drifts.    1897,  i.  420. 

DKOUNIAK,  F.,  on  coal  in  France.     1900,  ii.  434. 
DUOGE.  A.,  book  on  mining  by.     1897,  ii.  551. 

on  coal-dust  in  mines.     1897,  ii.  361. 

on  spontaneous  combustion  in  collieries.    1899.  i.  356. 

DKOLZ,  H.,  on  electric  rock  drills.     1896,  i.  297  ;  1896,  il  287. 
DliON,  K.  W.,  on  coal  in  Scotland.     1896,  i.  335  ;  1900,  i.  294. 
DK0N8F1ELD,  JosBPii  Herbert,  elected  member.     1900,  ii.  4. 
DRONSFIELD.  William,  appointed  scrutineer.     1897,  i.  1. 
Duor  test  for  wheels.    1891,  ii.  314. 

DROSON,  J.  M.,  on  determination  of  aluminium.    1891.  ii.  321. 
Drottmngholm  Palace,  visit  to.     1898,  ii.  271. 
DKOUIN,  A.,  on  fuel  resources  of  the  Andes.     1893,  ii.  358. 
DKUGE,  J.,  on  compressed  air  at  Blanzy  collieries.    1894,  i.  490. 

on  methods  of  working  coal.     1894,  i.  492. 

Dkummond  colliery.    1897,  i.  435. 

DKUMMOND,  O.  E..  on  Canadian  coal.    1898,  i.  551. 

on  Canadian  mineral  statistics.     1896,  ii.  464;  1899.  i.  481. 

on  iron  industry  of  Canada.    1894,  i.  631 ;  1900,  ii.  597. 

DRUMMOND,  T.  J.,  on  charcoal-burning  in  Canada.    1896,  i.  326. 
Dry  assay  of  iron  ores.     1896,  i.  538. 

cooling  process  for  coke.     1900,  i.  307. 

distillation  of  fir  wood.     1900.  ii.  444. 

Drying  fireclay  in  large  masses.     1897.  ii.  299. 

furnace  for  foundries.    1890,  i.  302. 

ore.     1898,  ii.  381. 

DUBBEL,  H.,  on  mine  drainage.     1899.  ii.  380. 

on  winding-engines.    1898,  i.  403. 

DUBBERS,  H.,  on  basic  slag.     1897,  i.  509. 

DUBOIN,  A.,  on  alnminium  as  a  reducing  and  beating  agent.    1899,  ii.  476. 

DUBOIS,  H.  W.,  on  determination  of  iron.    1896,  ii.  601. 

on  determination  of  phosphorus.     1897,  iL  609. 

DUBS.  H..  on  electricity  in  mining.    1896.  ii.  327. 
DUBSKT,  A.,  on  electric  locomotives.    1898,  L  407. 
DUBSON,  A.  J.,  on  boiler-pUites.    1898,  i.  378. 
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DUC,  H.,  on  prevention  of  ice  in  shafts.    1897,  it  342. 
DUCKHAM,  A.  E.,  on  steel  roofs  for  mill  bnildings.    1897,  ii.  421. 
DUCLOS,  D.,  on  iron  manafactore  in  China.    1898,  ii.  484. 

on  minerals  in  China.    1898,  i.  552. 

DUCRU,  0.,  on  determination  of  nickeL    1897,  ii.  506  ;  1898,  ii.  561. 
DUDLEY,   C.  B.,  on  American  standard  specifications,  and  methods  of 
testing  iron  and  steel.    1900,  ii.  237. 

on  analyses.    1894,  i.  600  ;  1897,  i.  566. 

on  analysis  of  coal.    1898,  ii.  563. 

on  analysis  of  iron  and  steel.    1898,  i.  402. 

on  determination  of  carbon.    1894,  i.  609.    • 

on  determination  of  phosphorus.     1893,  ii.  528  ;  1894,  iL  491. 

on  influence' of  aluminium  on  the  carbon  in  cast  iron.    1900,  ii.  255. 

Paper  on  '*  Wear  of  metal  as  influenced  by  its  chemical  and  physical 
properties,"  1890,  ii.  250 ;  introduction,  250 ;  influence  of  sulphur  and 
silicon,  251 ;  Sandberg's  experience,  254  ;  conclusions  of  M.  Verschovsky, 
255  ;  specifications  for  locomotive  tyres,  257  ;  analysis  of  unequally  worn 
tyres,  258 ;  experiments  with  alloys  used  as  bearing  metals,  260 ;  the 
standard  bearing  metal,  261 ;  wear  of  different  alloys,  264 ;  elements 
entering  into  the  problem  of  wear,  267  ;  relation  between  wear  and 
the  chemical  and  physical  properties  of  metals,  269. — DiscuMiwx:  Sir 
Lowthian  Bell,  270 ;  the  President.  272. 

DUDLEY,  P.  H.,  on  rails.    1890,  i.  341  ;  1892,  i.  455 ;  1893,  ii.  506 ;  1896, 
i.  478  ;  1899,  i.  440;  1900,  ii.  561. 

DUDLEY,  W.  L..  on  production  of  charcoal.    1891,  ii.  186. 

DUFF,  Edward  James,  elected  member.    1895,  i.  2. 

on  chilled  rolls.    1893,  i.  321. 

on  economy  in  steam.    1897,  i.  521. 

on  electric  welding.    1894,  i.  5G1 . 

DUFOUR,  C,  on  forging  presses  and  steam -hammers.    1893,  ii.  454. 

DUFRANE-DEMANET,  a.,  book  on  mining  by.    1898,  ii.  601  ;  1899,  ii.  532. 

DuiSBURG  steelworks,  open-hearths  at.    1897,  ii.  432. 

DUJARDIN-BEAUMETZ,  F.,  books  on  mining  by.    1890,  i.  408,  409. 

on  mining  machinery  at  the  Paris  Exhibition.    1890,  ii.  712. 

DULONO  formula.    1898,  i.  372. 

DULUTH,  visit  to.    1890,  s.  v.  204. 

DUMAS,  L.,  on  magnetic  properties  of  iron  and  »teel.    1899,  ii.  ihZ. 

on  nickel.    1900,  ii.  549. 

DUMBLE,  E.  T.,  book  on  mining  by.     1893,  ii.  563. 

on  coal  in  Mexico.     1900,  i.  300. 

on  coal  in  Texas.    1896,  ii.  304. 

on  grahamite  in  Texas.    1893,  i.  245. 

DUMMLER,  A.,  book  on  metallurgy  by.     1894,  ii.  537. 

DUMONT,  E.,  on  magnetic  properties.     1899,  i.  421,  ii.  453. 

on  nickel  steel.     1898,  ii.  528. 

DUN,  W.  S..  on  iron  ore  in  New  South  Wales.     1900,  ii.  410. 

DUNBAR,  C,  on  coal-dust  in  mines.    1894,  i.  505. 

DUNCAN,  D.  J.  R.,  on  riveted  steel  pipes.     1892,  i.  446. 

DUNCAN,  W.,  on  inclines  or  shafts  for  coal-mining.     1892,  ii.  304. 

DuNDEKLAND  iron  ore  deposits.     1894,  ii.  278. 

DUNELL,  Gbobgk  R.,  elected  member.     1894,  ii.  3. 

on  American  shipbuilding.    1899,  i.  503. 
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DUNKBRLET,  C.  C,  obituary  notice  of.     1898,  ii.  326. 
DUNLOP,  Alkxandeb  Milxb,  obituary  notice  of.     1897,  i.  310. 
DUNN,  B.  W.,  on  testing  iron.     1898,  i.  513. 
DUNN,  E.  J.,  on  coal  in  South  Africa.    1899,  ii.  347. 
DUNN,  R.  L..  on  coal  resources  of  Siberia.    1899,  i.  318. 
DUNNINGTON,  F.  P.,  on  determination  of  titanium.    1892,  i.  4l»4. 
DUNSTAN,  W.  R.,  on  coal  in  India.     1898,  ii.  397. 

on  rusting  of  iron.    1899,  ii.  478. 

on  steel  rails.     1900,  ii.  550. 

DUNSTON,  G.,  on  Midland  coalfield.    1897,  i.  367, 
Duplex  forging  press.    1891,  ii.  •:6-2. 

process.     1900,  i.  386. 

DUPORQ,  E..  on  collieries.     1897,  i.  435. 
DUrP,  J.  A.,  on  boiler-plate.     1898,  i.  515. 
DUPUY,  M.,  on  resistance  of  rivets.     1895,  ii.  570. 
DUQUESNE.  blast-furnace  plant.     1897,  i.  451. 

steelworks,  United  States.     1892,  i.  435. 

DURANT,  L.,  on  wheels  for  railway  vehicles.     1893,  ii.  50*,*. 
DUBATION  of  British  coalfields.     1892,  i.  501. 

of  coal  supply.     1893,  i.  448. 

of  existing  collieries  in  Germany.     1890,  i.  390. 

of  natural  gas  supplies.     1891,  ii.  196. 

DURFEE,  William  Franklin,  obituary  notice  of.    1899,  ii.  292. 

on  action  of  water  on  iron.    1897,  i.  563. 

on  Bessemer  process.    1890,  ii.  143. 

on  Gjers  soaking  pits.    1891,  i.  402. 

on  history  of  rolling-mill.     1899,  i.  395. 

on  interchangeable  construction  in  mechanism.     1893,  ii.  482. 

on  nature  of  wrought  iron  ;ind  steel.     1896,  ii.  401. 

on  steel -making  in  the  United  States  before  18U».     1892,  i.  42h. 

on  wire  ropeways.     1895,  i.  300. 

DUBIIAM  blast-furnace.     1890,  i.  285. 

coal  in.     1900,  i.  294. 

coalfield,  geology  of.     1892,  ii.  352. 

coke -waking  in.    1895,  ii.  419. 

DURHAM,  £.  B.,  on  mine  surveying.     1896,  ii.  342. 
DURNFORD,  D.  F.  G.,  on  coal  in  Borneo.     1895,  ii.  416. 
DURNFORD,  H.  «T.  J.,  on  Barnsley  seam.     1898.  i.  373. 

on  electrical  transmission  of  power.    1897,  ii.  348. 

on  Silkstone  and  Beeston  seams.     1896,  i.  334. 

DuRRE  and  Siegert  pyrometer.    1894,  i.  434. 

DURRE,  E.  F.,  books  on  metallurgy  by.      1890,  ii.  890  ;  1893,  i.  449  ;  1895.  i. 

647,  ii.  632  ;  1896,  i.  573,  ii.  486  ;  1897,  ii.  550 ;  1898,  ii.  599 ;  1899,  i.  506  ; 

1900,  i.  492. 

on  anthracite  blast-furnace  plant.    1894,  i.  524. 

on  by-product  coke-ovens.    1900,  ii.  447. 

on  fireclay.     1895,  ii.  394. 

on  franklinite  deposits  of  New  Jersey.    1894,  i.  416. 

on  manufacture  of  malleable  iron.    1898,  i.  476. 

' on  separation  of  carbon  in  blast-furnaces.    1899,  i.  376. 

DURWARD,  A.,  on  magpietic  properties  of  iron  and  steel.    1899,  i.  421. 
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DUSAUOEY,  E.,  on  brown  coal  in  Algeria.     1899,  i.  312.* 

DUBT-OATOHEBS.     1890,  li.  493. 

Dust  explosions,  prevention  of.    1891,  i.  338. 

freeing  furnace  gases  from.    1895,  i.  389. 

in  collieries,  laying.    1891,  ii.  228. 

DUTHU,  M.  P.,  on  cooling  blast-furnaces.      1898,  i.  291. 

DUTTING,  C,  on  mine  timber.    1898,  ii.  434. 

on  working  adjacent  seams  at  Saarbriicken.    1893,  i.  269. 

DUTTON,  C.  S.,  on  crane  chains.    1890,  iL  834. 

DUVAUX,  G.,  on  the  hanging  of  charges  in  the  blast-furnace.     1898,  i.  297. 

Dux  brown  coal  district.    1894,  i.  440. 

DVORKOVITCH,  P.,  on  carburisation  of  peat.    1894,  ii.  340. 

on  origin  of  petroleum.    1900,  i.  310. 

on  production  of  gaseous  fuel.    1898,  ii.  383. 

DWIGHT,  W.  B.,  on  iron  ore  beds.    1890,  i.  195. 

DYE,  F.,  book  on  mining  by.     1895,  i.  549. 

DYER,  H.  C.  S.,  obituaryjnotice  of.    1898,  i  315. 

on  experiments  with  basic  steel.    1892,  i.  62. 

Paper  on  **  The  production  of  pure  iron  and  steel,"  1892,  i.  88  ;  manner 
of  charging  and  working  furnace,  88 ;  analysis  of  metal  obtained,  88  ; 
forging  the  iron,  89  ;  magnetic  properties,  89 ;  difficulties  of  producing 
and  making  pure  iron,  89 ;  principle  of  the  process,  89  ;  scrap  used,  89  ; 
coke  consumed,  90 ;  ore  additions,  90 ;  amount  of  slag  produced,  90 ; 
phosphorus  eliminated,  90 ;  tensile  strength  and  chemical  analysis,  90.  — 
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Egyptian  petroleum.     1890.  ii.  7r)2. 
EHRENBERG,  a.,  on  winding  mpe^.     1897,  ii.  344. 
EHRENHOFER,  W.,  on  determination  of  carbon.     1897.  ii.  496. 
EHRENSBERGER,  E.,  elected  member.     1896.  i.  2. 
EHRENWERTH,  J.  G.  VON,  book  on  metallurgy  by.     1895.  ii.  G32. 

on  direct  manafacture  of  malleable  iron.     1891,  i.  376. 

on  direct  reduction  of  iron.     1891,  ii.  282 ;  1892,  1415. 

on  sieel  wire  and  wire  rope.     1890,  i.  331». 

on  use  of  charcoal  for  smelting  puqx)ses.     1891,  i.  354. 

EHRHARDT.  Bruno,  obituary  notice  of.     1897,  ii.  254. 
EHRHARDT,  H..  on  modern  rolling  mills.     1900,  ii.  516. 

on  seamless  hollow  goods.     1893,  ii.  4s3. 

on  spirally-welded  tubes.     1894,  ii.  431. 

EHRHARDT,  L.,  on  new  rolling  mill  engines.     1899,  ii.  423. 
EHRHARDT.  T.,  on  modern  cupola  practice.     1899,  i.  386. 
EHRLICH.  A.,  on  windinE^  appliances.     1900,  ii.  466. 
EiBKNTH.VL.  coalfield  of.     1897,  i.  37»;. 
EICHEMEYER,  C,  on  properties  of  aluminium  iron.     1892.  ii.  4J»'». 
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lighting  plant  at  the  Terni  steelworks.    1890,  ii.  789. 

locomotives.     1892,  i.  352  ;  1898,  ii.  392:  1894,  ii.  353  ;  1895,  i.  353  ; 

1898,  i.  406. 

machinery.     1898,  i.  496. 

machines,  use  of  steel  in.     1894,  i.  576. 

mine-locomotives.     1892,  ii.  397  ;  1896,  ii.  326. 

mining  machinery.    1891,  i.  343. 

mining  machines,  pneumatic,  hydraulic,  and.     1890,  i.  258. 

mining  plant,  economy  of.     1891,  I  320. 

motors  in  workshops.    1890,  ii.  803 ;  1895,  i.  454,  ii.  535. 

oscillations  in  iron  wires,  damping  of.    1891,  ii.  300. 

power  for  rock-drills  at  Ischl.     1894,  i.  490. 

power  hammer.    1892,  i.  418. 

power  in  rolling-mills.    1898,  ii.  488;  1899,  ii.    423;  1900,   i.  376, 

ii.  515. 

power  in  steelworks.    1890,  ii.  789  ;  1899,  i.  416. 

power  in  the  iron  industry.     1895,  i.  420. 

properties  of  metals.     1897,  i.  524. 

pumping  plants.     1892,  i.  366,  ii.  406 ;  1893,  i.  279. 

rail  welding.    1894,  ii.  428  ;  1895,  ii.  530. 

resistance  of  steel.     1892,  ii.  491 ;  1893,  ii.  493  ;  1899,  i.  422. 
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Electrolytic  deposition  of  iron.    1891,  ii.  .321. 

determination  of  iron.     1899,  i.  467. 
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Commission,  Austrian,  report  of.     1892,  ii.  412. 
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steel  for.    1897,  i.  541. 
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steel,  new  American.     1892,  ii.  465. 
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HANNAH,  D.,  on  roofs  in  Uhondda  Valley  seams.     1893,  i.  261. 
HANNOVER,  H.  I.,  book  on  metallurgy  by.    1899,  i.  506. 

on  cast  iron.    1898,  i.  511. 

Hanoveb,  anthracite  deposits  of.    1896,  i.  336. 

asphalt  deposits  of.     1896,  i.  361. 

bci  iron  ores  of.    1896,  i.  302. 

brown -coal  deposits  in.     1896,  i.  336. 

petroleum  in  the  province  of.     1891,  ii.  194. 

HANSCOM,  W.  W.,  on  armour-plate  making.     1895,  ii.  539. 

HANSEN,  C.  C,  on  haulage  by  compressed  air  locomotives.     1895,  i.  353. 

HANSEN,  H.,  on  economy  in  the  foundry.     1895,  ii.  490. 

HANSEN,  J.,  on  charging  turnings  into  cupolas.     1891,  i.  372  ;  1892,  i.  411. 

HANSON,  Wbldon,  elected  member.    1900,  i.  2. 

HANSON,  William,  obituary  notice  of.     1899,  i.  262. 

HARBECK,  E.,  on  carbon  determination.     1898,  i.  533. 

HARBORD,  F.  W.,  on  action  of  metalloids  on  cast  iron.     1898,  ii.  220. 

on  analysis  of  steeL     1894,  i.  323. 

on  arsenic  in  steel.     1895,  i.  131. 

on  brittleness  produced  in  soft  steel  by  annealing.     1898,  ii.  161. 

on  carbon  and  iron.     1897,  ii.  136. 

on  continuous  open-hearth  process.     1900, 1.  >Sl. 

on  danger  of  using  too  hard  steel  rails.     1898,  ii.  100. 

r  on  desulphurisation.     1893,  i.  96. 

on  diffusion  and  elements  in  iron.     1899,  i.  111. 

on  hardening  of  steel.     1898,  i.  507. 

on  influence  of  elements  on  iron.     1894,  i.  223. 

on  practical  microscopic  analysis.     1899,  ii.  151. 

on  practice  of  Bertrand  and  Thiel  process.     1897,  i.  135. 

on  Walrand-Legenisel  process.     1896,  ii.  114. 

votes  of  thanks  by.     1896,  i.  15  ;  1897,  i.  16. 

and  T.  TWYNAM— 

Paper  on  **The  presence  of  fixed  nitrojron  in  steel,"  1896,  ii.  161 ;  early 
researches,  161;  combined  nitrogen  in  Bessemer  steel,  162;  combined 
nitrogen  in  Siemens  steel,  163  ;  combined  nitrogen  in  Swedisli  Bessemer 
steel,  163;  in  crucible  steel,  163;  Prclinger's  researches,  164;  analyses 
of  basic  Bessemer  steel,  164;  analyses  of  basic  open  hearth  steel. — 
DitcuMion:  H.  Wedding,  166;  J.  E.  Stead,  166;  S.  Rideal,  166;  F.  W. 
Harbord,  166. — Correspondence:  E.  H.  San  iter,  167. 

Hard  steel  rails.     1898,  ii.  76. 

UARDENBURG,  L.  M.,  on  ore  concentration  at  Pewabic  works.     1900,  i.  287. 
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Hardened  steel,  liqaation  in.     1896,  i.  623. 
Hardening  and  annealing  of  steel.    1896,  1.  493. 
and  tempering  steel.    1890,  i.  327. 


—  armour-plates.    1892,  i.  489. 

—  Damascus  blade.     1895,  i.  452. 

—  electric.    1898,  i.  355. 

—  of  iron  and  steel.  1890,  i.  328 ;  1891,  i.  418  ;  1898,  ii.  41)5 ;  1894,  i. 
5C4 ;  1895,  i.  460,  ii.  258,  551 ;  1896,  i.  170 ;  1897,  L  525,  ii.  456  ;  1898, 
i.  571. 

—  of  steel,  double.    1897,  i.  511  ;  1898,  i.  494. 

—  of  steel  in  ancient  times.    1899,  i.  421. 

—  of  steel,  microstructure  and.    1896,  ii.  395. 

—  power  of  low  carbon  steel.    1898,  ii.  530. 

—  steel  in  carbolic  acid.    1897,  i.  511. 
steel  magnets.    1892,  ii.  489. 


HARDESTY,  W.  P.,  on  coal-working.     1898,  i.  419. 
HAHDIB,  on  determination  of  chromium.     1893,  i.  412. 
HAiiDIE,  W.  D.  L.,  on  coal-cutting  machinery.     1899,  ii.  374. 

on  underground  haulage.     1900,  ii.  468. 

HAKDING,  B.,  on  American  collieries.     1900,  i.  342. 
HARDISTY,  JOUN,  appointed  scrutineer.    1900,  i.  1. 

on  elimination  of  sulphur.     1892,  i.  120. 

on  experiments  with  basic  steel.     1892,  i.  70. 

on  production  of  pure  iron  and  steel.     1892,  i.  95. 

HARDMAN,  J.  E.,  on  rock-drills.     1895,  i.  296. 
HARDMAN,  John,  &  Co.     1895,  a  328. 
Hardness,  determination  of.     1895,  ii.  307. 

measurements  of.     1890,  ii.  835 ;  1894,  i.  577. 

of  cast  iron.     1898,  ii.  530. 

of  iron.     1890,  i.  356. 

of  metals.     1898,  ii.  495. 

of  steel.    1896,  il  403. 

of  steel,  determination  of.    1893,  i.  366. 

HARDT,  A.,  on  Blossburg  coalfield,  Pennsylvania.     1899,  i.  315 
HARDWICK,  F.  W.,  book  on  mining  by.     1900,  i.  494. 

on  coal  washing.     1897,  i.  446. 

HARDY,  E.,  on  fire-damp.     1894,  i.  501 ;  1896,  i.  379. 
HARE,  C.  L.,  on  separation  of  metals  of  the  iron  group.    1896,  1.  539. 
HARGREAYES,  a.  F.,  on  explosives.    1898,  i.  411. 
HARGREAVES,  W.,  on  underground  haulage.     1898,  i.  256. 
HARLAND,  R.  H.,  on  analysis  of  coal.    1890,  ii.  686. 

on  iron  ore  in  Kent.     1899,  ii.  308. 

HARLE,  U.,  on  extinction  of  fires  in  mines.    1900,  i.  338. 
HARMER,  F.  W.,  on  coal  in  the  eastern  counties.    1895,  ii.  404. 

on  hardening  steel.     1894,  i.  564. 

HARPF,  A.,  on  air-gas.     1898,  ii.  427. 

on  Austrian  crucible  steelworks.     1899,  ii.  432. 

—  on  crystallised  slag.    1895,  i.  436. 
HARRINGTON,  B.  J.,  on  goethite  in  Nova  Scotia.     1891,  i.  256. 

on  limestones  and  dolomites.    1896,  L  325. 

on  mineral  resin.    1892,  i.  315. 
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HARRINGTON,  T.,  on  tests  of  nickel  steel.    1891,  ii.  311. 

HARRIS,  Elmo  G.,  on  pamping  machinery.    1895,  ii.  444. 

HARRIS,  George  E.,  on  methods  of  working  coal.    1900,  ii.  476. 

HARRIS,  Henby  Gbaham,  elected  member.     1900,  ii.  4. 

HARRIS,  J.  F.  W.,  on  tests  of  steel  baUs.     1900,  i.  416. 

HARRISON,  A.,  on  furnace-charging  devices.     1890,  ii.  7^5. 

HARRISON,  A.  B.,  on  determination  of  carbon.     1900,  ii.  575. 

on  foundry  iron.     1897,  i  534. 

HARRISON,  J.,  on  manufacture  of  coke  in  New  Zealand.     1893,  i  237. 

HARRISON,  Joseph  H.,  elected  member.     1894,  i.  2. 

on  hot-blast.    1899,  ii.  400. 

on  hot-blast  stoves.     1899,  i.  372. 

and  Lawrence  F.  GJERS— 

Paper  on  "  The  equalisation  of  the  varying  temperatures  of  hot-blast,*' 
1900,  i.  154 ;  interference  of  steady  working  of  furnace  by  varying  tem- 
peratures of  hot-blast,  154;  apparatus  devised  to  obviate  this,  154; 
section  of  equaliser  at  Normanby  ironworks,  159;  pyrometric  records, 
159.— Z>MeM«»u>w ;  W.  Hawdon,  160;  Sir  L.  Bell,  160;  the  President,  161. 

HARRISON,  W.,  book  on  metallurgy  by.     1894,  ii.  537. 

HARRISON,  W.  J.,  book  on  metallurgy  by.     1894,  ii.  537. 

HARROP,  Joseph,  elected  member.    1896,  ii.  3. 

HARROW,  G.,  on  minerals  at  Netherseal  colliery.     1897,  ii.  309. 

HART,  C.  J.,  on  old  ironwork.    1898,  i.  349. 

HARTIG,  E.,  on  influence  of  extreme  cold  on  ingot  iron.    1892,  ii.  487. 

HARTLEIB,  O.,  book  on  metallurgy  by.     1896,  ii.  632. 

HARTLEY,  F.  W.,  on  valuation  of  fuel  gas.     1892,  i.  310. 

HARTLEY,  William  Archibald,  elected  member.     1900,  ii.  4. 

HARTLEY,  W.  N.,  book  on  metallurgy  by.     1898,  ii.  599. 

on  gallium  in  Cleveland  iron  ore.     1897,  ii.  268. 

on  gallium  in  steel.     1896,  i.  528. 

on  recent  researches  on  meteorites.     1898,  ii.  366. 

on  spectroscopic  phenomena  of  the  Bessemer  process.     1894,  ii.  415. 

Paper  on  ''The  thermo-chemistry  of  the  Bessemer  process,"  1895, 
ii.  95 ;  method  of  accurately  investigating  the  Bessemer  flame,  96  ; 
spectra  of  the  Bessemer  flame,  100 ;  constitution  of  the  Bessemer  flame 
spectra,  102;  cause  of  the  non-appearance  of  lines  at  commencement 
and  termination  of  blow,  112;  temperature  of  the  Bessemer  metal 
and  of  the  flame,  115 ;  the  spectrum  an  index  of  temperature,  116;  heat 
of  combustion  of  oxidised  impurities  in  pig  iron,  119. — JJUcuMion:  H. 
Bauerman,  122;  J.  E.  Stead,  122;  A.  E.  Tucker,  122;  G.  J.  Snelus,  123. 
Correspondence:  S.  Jordan,  126;  John  Parry,  126;  C.  H.  Ridsdale,  128; 
W.  N.  Hartley,  134. 

on  thermo-chemistry  of  the  Bessemer  process.     1898,  ii.  510. 

and  H.  RAMAGE— 

Paper  on  "A  spectrographic  analysis  of  iron  ores  and  associated 
minerals,"  1897,  ii.  1x2 ;  explanation  of  the  symbols,  numbers,  and  abbre- 
viations used  in  the  Tables,  ISI;  Table  I.,  composition  of  iron  ores,  186  ; 
Table  II.,  brown  hiumatites,  isS;  Tabic  III.,  limonites,  1H8 ;  Table  IV., 
red  haematites,  189;  Table  V.,  magnetites,  189;  Table  VI.,  sidcrites,  190; 
Table  VII..  aluminous  minerals,  190;  Table  VIII.,  various  manganese  ores 
and  minerals,  191 ;  Table  IX.,  pyrites,  101. 

HAUTMAN,  J.  M.,  on  American  blast-furnaces.     1890,  ii.  84. 

on  American  charcoal  blast-furnaces.     1892,  ii.  430. 

on  blast-furnace  practice  in  the  United  States.     1892,  i.  400. 
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HARTMAN,  J.  M.,  on  casting  pig  iron.    1898,  ii.  467. 

on  cost  of  making  pig  iron  at  Florence,  Alabama.    1890,  i.  288. 

on  grading  of  pig  iron.    1892,  ii.  435. 

on  modiiication  of  tSiemens  pyrometer.     1892,  ii.  349. 

on  slips  and  explosions  in  the  blast- far nace.    1899,  ii.  398. 

on  tnyeres.    1899,  i.  371. 

HAKTMANN,  L.,  on  testing  metals.     1900,  ii.  555. 

HARTMANN,  F.,  books  on  metallnrgy  by.     1892,  ii.  554 ;  1900,  i.  493. 

HARTMANN,  K.,  book  on  mining  by.    1897,  ii  551. 

HARTMANN,  L.,  on  deformation  of  metals  under  pressure.     1894,  i.  579. 

HARTMANN,  W.,  on  chilled  railway  wheels.     1894,  i.  565. 

HARTRANFT,  S.  S.,  on  protection  of  blast-furnace  linings.    1900,  ii.  491. 

HARTSHORNE,  Joseph,  on  Bertrand-Thiel  open-hearth  process.    1896,  ii. 
376 ;  1897,  ii.  432 ;  1898,  ii.  500 ;  1900,  i.  382. 

on  continuous  open-hearth  process.    1900,  i.  526. 

on  Pottstown  works.     1898,  i.  344. 

Habtz  tube- welding  machine.     1890,  ii.  811. 

Harvey  armour-plate.    1891,  i.  417. 

cementation  process  for  armour-plate.    1892,  i.  45S,  ii.  476. 

HARVEY,  E.  W.,  on  economics  in  iron  manufacture.     1895,  i.  413. 

on  puddling.    1896,  ii.  51. 

HARVEY,  H.  A.,  memoir  of.     1900,  ii.  538. 

on  Harvey  process.     1893,  ii.  483. 

HARVEY,  T.  W.,  memoir  of.     1900,  ii.  631. 

HARWOOD,  G.,  on  coal  supply.     1900,  ii.  5iK). 

Harz,  Mathilden  works  in  the.    1898,  i.  454. 

mountains,  iron  ore  of.     1896,  i.  299  ;  1897,  i.  330. 

Harz  BUBO  iron  ore  deposits.     1895,  i.  277. 

HARZE,  B.,  on  coal  in  Belgium.     1897,  i.  591. 

on  fire-damp  explosions.     1900,  i.  334. 

on  mineral  statistics  of  Belgium.     1893,  ii.  546 ;  1894,  ii.  507 ;  1897, 

ii.  521 ;  1898,  i  548,  ii.  574 ;  1899,  ii.  502 ;  1900,  ii.  5H5. 
on  testing  for  fire-damp.    1897,  ii.  358. 


HASEBE,  KOSAMURO,  elected  member.    1900,  ii.  4. 
HASELTINE,  R.  M.,  on  coal-cutting.    1896,  i.  375. 

on  coalcutting  machinery.     1892,  i.  360;  1893,  i.  266;  1896,  ii.  331; 

1897,  ii.  355. 
HA8K0VEC,  A.,  on  Moravian  fireclay.    1899,  ii.  337. 
HASLAM,  Sib  Alfred  S.,  elected  member.    1897,  ii.  7. 
HASLUCK,  P.  N.,  book  on  metallurgy  by.     1892,  i.  533. 
HASSAK,  M.,  on  hasmatite  from  Hungary.     1892,  ii.  308. 
HASSAM,  A.,  on  gob-fires.    1895,  i.  374. 
Hassklbacken,  banquet  at.     1898,  ii.  264,  272. 
HASSELBLATT,  R.,  on  origin  of  dolomite.    1897,  ii.  300. 
Habselhann  impregnation  process  of  mine  timber.     1899,  i.  299. 
HASSINGEK,  W.  H.,  on  basic  steel  in  Alabama.     1891,  i.  393. 
HASSLACHER,  A.,  book  on  metallurgy  by.     1896,  ii.  486. 
HASTIE,  J.,  on  cleaning  coal.     1897,  i.  442. 

on  shaft  sinking.    1897,  i.  410. 

HASWELL,  G.  H.,  on  manufacture  of  shafts.    1891,  i.  407. 
HATCH,  F.  H.,  on  South  African  coal.     1896,  ii.  409. 

R 


258  GKNRKAL  INDEX. 

HATI,  W.  Km  un  compression  tests  of  wrought  iron.     1888,  ii.  533. 

on  testing  metab.     1900,  i.  413. 

on  tests  of  st^el.     1899,  ii.  4B9. 

HATTON,  Geougk,  on  tilting  open-hearth  furnaces.     1899,  i.  76. 
HATTON,  William  Hknry,  elected  member.    1896,  ii.  6. 
HAUCHECORNE,  W.,  on  coal  in  Eaflt  Africa.     1897,  i.  385. 

on  coal  in  the  Eifel.     1893,  ii.  346. 

HAUBR,  J.  VON,  on  casting  arrangement.    1893,  ii.  447. 

on  Ormerod's  safety -catch.    1890,  ii.  716. 

on  Pelton  motors.     1896,  ii.  288. 

on  prevention  of  over- winding.    1899,  i.  338. 

on  shaft  fences.    1899,  i.  339. 

on  ventilating  appliances.     1896,  ii.  333. 

HAUET,  A.,  book  on  metallurgy  by.    1894,  i.  649. 
HAUGUEE,  J.  W.,  on  blasting  cartridges.     1894,  ii.  362. 
Haulaob.     1890.  i.  257 ;  1893,  ii.  391. 

and  hoisting  plant  in  the  Chapin  mine.     1898,  ii.  372. 

at  East  Howie  colliery.     1894,  i.  486. 

by  compressed  air  locomotives.     1896,  i.  351,  ii.  434. 

electric.    1891,  i.  326;  1892,  ii.  396;  1898,  i.  257;  1894,  i.  486;  1886, 

ii.  434;  1896,  ii.  288. 

endless  rope.  1892,  i.  350 ;  1894,  i.  485,  ii.  353. 

horse.  1895,  ii.  434. 

in  iron  mines,  electric.     1896,  299. 

in  iron  ore  mines.     1900,  i  283. 

mine,  electric  winding  plant  for.     1891,  ii.  214. 

plant,  electric.     1891,  ii.  209. 

plant,  winding  and,  at  the  Bascoup  colliery.     1892.  i.  346. 

Priestman  oil-engine  for.     1892, 1  50. 

roads,  keeping  open.     1892,  ii.  399. 

rope.    1891,  ii.  210. 

tail-rope.     1894,  ii.  353. 

underground.    1892.  i.  351 ;  1898,  i.  255 ;  1896,  i.  341) ;  1896,  i.  376,  ii. 


325;  1897,  i.  413;  1898,  i.  365. 
HAUPT,  L.  M.,  on  coal  transport.     1896,  i.  388. 
HAUSDORFF,  G.,  on  coke-oven  gases.    1897,  i.  393. 
HAUSING,  A.,  on  handUng  iron  ore.    1900,  ii.  420. 
HAUSSE,  R,  on  mine  ventilation.     1895,  i.  362,  ii.  444. 
HAVARD-DUCLOS,  T.,  on  methods  of  working  coal.     1899,  ii.  377. 
HAVENS,  F.  S.,  on  aluminium  determination.    1897,  i.  573. 
HAVERMANN,  book  on  metallurgy  by.    1896,  ii.  487. 
HAVEU,  E.,  books  on  mining  by.    1894,  ii.  539  ;  1900,  i.  494. 
HAVILAND,  A.,  on  coal  in  the  Isle  of  Man.     1892,  i.  322. 
Havtik  colliery,  Belgium.    1892,  i.  3«6. 

HAWDON,  W.,  on  American  and  Cleveland  blast-furnace  practice.     1891, 

i.  355. 

on  American  blast-furnaces.     1890,  ii.  S3. 

on  blast-furnace  gas.    1898,  i.  39. 

on  blowing-engine  worked  by  blast-furnace  gas.     1900,  i.  113. 

Paper  on  *'The  capacity  and  form  of  blast-furnace,"  1894,1.  78;  size 

of  furnace,  78;  the  well,  78;  melting  zone,  79;  boshes,  80;  considera- 
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HAWDON,  W.  {continued)— 

tious  intluencing  blast-furnace  design,  88.— i>uctcMiott ;  Sir  L.  heU,  89 ; 
E.  P.  Martin,  91 ;  C.  Wood,  91 ;  D.  Evans,  94  ;  W.  Roberts,  95;  I.  Williams, 
97;  E.  W.  Richards,  97,  100;  W.  Evans,  98;  J.  E.  Stead,  99;  W.  Hawdon, 
101. — Con'espondence :  L.  Richards,  104;  W.  Hawdon,  105. 

on  casting  machinery.     1899,  ii.  405. 

on  Cleveland  blast-furnace  practice.     1896,  i.  398. 

on  coke-ovens.     1898,  i.  54. 

on  desulphurisation.     1898,  i.  95. 

on  disposal  and  utilisation  of  blast-furnace  slag.    1892,  i.  409. 

on  equalisation  of  varying  temperatures  of  the  hot-bla.st,  1900,  i.  160. 

on  new  casting-machine  for  blast-furnaces.     1899,  ii.  59. 

HAWKINS,  C.  E.,  on  iron  ore  in  the  Weald.     1898,  i.  334. 

HAWKSLEY,  G.  W.,  appointed  scrutineer.    1894,  ii.  3 ;  1896,  i.  1. 

HAWKSLEY,  T.,  obituary  notice  of.     1898,  ii.  290. 

HAWORTH,  £.,  on  Kansas  coal-measures.     1896,  i.  341. 

Hawoutii,  R.,  &  Company,  Limited.     1899,  ii.  2ti3. 

HAY,  J.  D.,  on  rock-drills.     1897,  ii.  289. 

HAY,  W.,  on  screening  and  cleaning  coal.     1893,  i.  285;  1895,  i.  379. 
-   —   on  shaft  gates.     1896,  i.  3G9. 

HAY,  Walter  Rohekt,  elected  member.     1896,  ii.  3. 

Hayanoe,  visit  to.     1900,  ii.  367. 

HAYES,  C.  W.,  on  bauxite.     1894,  ii.  305. 

on  iron  ore  in  Georgia.     1900,  i.  276. 

HEAD,  A.  P.,  appointed  scrutineer.     1896,  ii.  3 ;  1897,  ii.  G. 

on  American  blast-furnace  practice.    1898,  ii.  467. 

on  Bessemer  steel  manufacture  in  the  United  States.     1898,  ii.  514. 

on  charging  open-hearth  furnaces  by  machinery.    1897,  L  102. 

on  Lake  Superior  iron  ore.    1898,  ii.  360. 

on  Lake  Superior  iron  ore  mines.     1899,  i.  296. 
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coal  in.     1897,  i.  373,  ii.  311 ;  1898,  ii.  394  ;  1899,  i.  310,  ii.  344. 

coal  production  of.     1898,  ii.  573. 

coking  brown  coal  in.     1898,  i.  389. 

condition  of  mines  in.     1891,  i  453. 

fireclay  in.     1897,  i.  357. 

haematite  from.    1892,  ii.  307. 

iron  industry  of.     1891,  i.  452  ;  1894,  i.  626  ;  1897,  i.  589  ;  1898,  ii  573. 

iron  ores  of.     1890,  ii.  656  ;  1896,  i.  298  ;  1897,  i.  326  ;  1898,  ii.  349  ; 

1899,  i.  381  ;  1900,  i  267. 

ironworks  in.     1897,  i  471. 

peat  in.    1897,  i.  377. 

petroleum  in.    1895,  ii  424  ;  1898,  ii.  420. 

screening  of  coal  in.     1896,  i.  3«6. 

transport  of  iron  ore  in.     1891,  i  451. 

. mineral  statijstics  of.     1890,  i.  382,  ii.  861  ;  1894,  ii.  506  ;  1895,  i  524  ; 

1896,  i.  549,  ii.  460 ;  1898,  i.  .''>47  ;  1899,  i.  476,  ii.  500  :  1900,  i.  450,  ii.  694, 
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HuNQABY,  washing  iron  ores  in.     1897,  i  355. 

HunbbOgk,  the  Eastern,  manganese  ore  of.     1891,  iL  151. 

HUNT,  Alfbed  Ephbaim,  obituary  notice  of.    1899,  i.  264. 

on  aluminium.     1892,  ii.  620. 

on  aluminium  in  open-hearth  steel.     1897,  ii.  433. 

on  baujdte.    1894,  ii.  305. 

on  determination  of  carbon.    1894.  i.  filO. 

on  testing  steel.     1892,  i.  470  ;  1893,  ii.  500  ;  1894,  ii.  454. 

HUNT,  D.,  on  electric  pumping  plants.    1898,  i,  275. 

HUNT,  M.  R.,  on  new  forms  of  bosh-plates.     1891,  ii.  241. 

HUNT,  R.,  on  a  charcoal  blast-furnace  record.     1890,  ii.  748. 

HUNT,  Robert  W.,  elected  member.     1899,  i.  3. 

on  action  of  metalloids  on  cast  iron.    1898,  ii.  223. 

on  copper  in  iron  and  steel.     1896,  ii.  433. 

on  danger  of  using  too  hard  steel  rails.     1898,  ii.  K4,  94. 

on  Lorain  Steel  Company's  Works.     1899,  i.  413. 

on  railway  fish-plates.     1890,  ii.  808. 

on  rolling-mills  in  the  United  States.    1892,  i.  419. 

on  rolling  rails.     1900,  ii.  519. 

on  steel  rails.     1896,  i.  478,  514  ;  1897,  ii.  478  ;  1900,  ii.  561. 

on  wire  rod  rolling.     1892,  ii.  463  ;  1894,  ii.  429. 

HUNT,  Sterby,  letter  from,  on  P.  Ritter  von  Tunner.     1890,  ii.  487. 

Paper  on  "  The  iron  ores  of  the  United  States,"  1890,  ii.  628  ;  produc- 
tion of  iron  in  the  United  States,  and  production  from  imported  ores, 
628 ;  physical  features  of  iron  region,  629 ;  geological  features,  629 ; 
principal'  iron  ore  horizons  of  the  United  States,  630  ;  divisions  of  strati- 
form crystalline  rocks,  631 ;  Laurentian  magnetites,  631 ;  the  Norian 
series,  632  ;  the  Arvonian  series,  633  ;  the  Huronian,  633  ;  the  Appalachian 
Valley,  634 ;  the  Champlain  and  Mohawk  Valleys,  635  ;  the  Taconian 
rocks,  iron  pyrites,  037  ;  primal  slate  ores,  637  ;  northern  Michigan  ores, 
638 ;  Lake  Superior,  689 ;  decay  of  crystalline  rocks,  639  ;  deposits  of 
Palaeozoic  time,  640 ;  the  Clinton  ores,  641 ;  Oriskany  sandstone  ores, 
642  ;  iron  carbonate,  642  ;  the  Atlantic  belt,  643  ;  conclusion,  644. 

HUNT,  W.  P.,  on  American  blast-furnace  practice.     1898,  ii.  468. 

HUNTER,  E.  S.,  on  cost  of  producing  Bessemer  pig  iron.     1890,  ii.  758. 

HUNTING,  J.  S.,  on  bar  rolling-mills.     1898,  i.  479. 

HUNTINGDON,  W.,  on  meteoric  iron.    1896,  ii  279. 

HUNTINGTON,  A.  K.,  book  on  meuUurgy  by.     1897,  i.  627. 

on  desulphurisation.     1893,  i.  105. 

HUNTINGTON,  O.  W.,  on  meteorites.     1891,  i.  264;  1892,  i.  284;  1894,  i. 

423. 
HUNTSMAN,  Benjamin,  life  of.    1894,  il  224. 

HUNTSMAN,  F.,  elected  member.    1893,  ii.  5. 
HUPFELD,  F.,  on  iron  ore  in  Togo.     1900,  i.  279. 

on  native  iron  manufacture.     1900,  i.  366. 

HUPFELD,  W.,  on  iron  industry  of  Austria.     1898,  ii.  570. 

HURMUZESCU,  D.,  on  magnetic  properties  of  iron.     1896.  i.  459,  ii.  547. 

HURTZIG,  A.  C,  elected  member.    1898,  i.  2. 

H  USER,  on  manganese  ore  in  Germany.     1898,  ii.  349. 

HuSQVABNA  ironworks.     1891,  ii.  236. 

HUSSAK,  E.,  on  magnetic  iron  ore  in  Brazil.     1895,  L  286. 

HUSSENER,  A.,  on  coke-ovens.     1895,  i.  328. 

on  gases  from  coke-ovens.    1893,  i  240. 
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HUTGHINGS,  N.,  on  underground  haulage.    1900,  i.  325. 
HUTCHINSON,  Alfbed,  elected  member.    1895,  i.  2. 
HUTCHINSON,  John,  elected  member.    1897,  ii.  7. 
HUTH,  P.,  on  centrifugal  teeming.     1897,  ii  441. 

on  reversing  valves  for  open-hearth  furnaces.     1895,  iL  505. 

HUTTON,  Robert,  obituary  notice  of.    1899,  I  265. 
HUXHAM,  H.,  on  anthracite.     1898,  i.  373. 
HUXLET,  E.  C,  on  magnetic  concentration.     1892,  iL  337. 
HYDE,  C,  on  hydraulic  mill  appliances.    1891,  i.  387. 

on  ingot-stripping  device.     1891,  i.  406. 

on  steel  manufacture  in  Russia.     1896,  i.  4()7. 

Hyderabad,  iron  industry  of.    1899,  ii.  65. 
Hydraulic  bloom  shears.    1890,  ii.  768. 

drilling  machinery.    1891,  ii.  158  ;  1893.  ii.  47. 

machinery  in  foundry  practice.    1896,  i.  425. 

mill  appliances.     1891,  i  387. 

pneumatic,  and  electric  mining  machines.    1890,  i.  258. 

power  in  the  manufacture  of  iron  and  steel.    1893,  i.  353. 

press,  a  4000-ton.    1892,  i.  418. 

treatment  of  steel  by  the.     1891,  i.  402. 

presses.    1896,  ii.  370 ;  1898,  i.  481. 

pressure,  forging  by.     1894,  i.  539. 

pumping  arrangements.    1891,  i.  329. 

shell  plant.    1894,  i  563. 

shifting  device  for  ingot  tracks.     1894,  i.  557. 

transmission  in  the  foundry.    1898,  i.  470. 

winding  device  at  St.  Eloy.    1896,  i.  369. 

winding  engine.     1891,  ii.  213. 

Hydrocarbons,  classification  of.     1890,  i.  280. 

natural,  of  Utah  and  Colorado.     1891,  ji.  1?)4. 

Hydrochloric  acid,  action  of,  on  pig  iron.    1891,  i.  428. 
Hydrogen  in  iron.    1900,  ii.  566. 

occlusion  by  iron.     1893,  i.  391. 

Hygrosoopicity  of  Canadian  fuels.     1890,  ii.  683. 
Hysteresis.    1892,  i.  464  ;  1893,  i.  366. 
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on  coal  washing.     1893,  i.  287. 

on  Darlington  industries.     1893,  ii.  285. 

Paper  on  "The  Liihrig  coal -washing  and  dry  separation  plant  at  the 
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of  the  Motherwell  plant,  159  ;  cost  of  labour,  161 ;  section  of  shaft  at 
Even  wood,  161. 

I'ANSON,  Joseph  Coventry,  elected  membor.     1897,  ii.  7. 

on  coal  in  California.     1894,  ii.  328. 

on  coal  screening.     1894,  i.  511. 
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TANSON,  J.  0.,  on  iron  mining  in  CleTeland.    1898,  L  209. 
IBBOTSON,  F.,  on  determination  of  carbon.     1900,  ii  574. 

on  determination  of  molybdenum.    1900,  ii.  582. 

on  determination  of  nickel.     1900,  ii  581. 

on  determination  of  phosphorus.     1900,  ii.  676. 

IGHON,  J.,  on  fences  for  winding  shafts.     1894,  i.  483. 

Idaho,  coal  in.     1896,  ii.  303. 

IGELS'i'KOM,  L.  J.,  on  manganiferoas  iron  ore  in  Sweden.     1892,  ii.  330. 

on  thallium  and  molybdenum  in  iron  ore.     1897,  i.  343. 

Igniter,  Lauer  friction.    1892,  i.  357. 
lONiTEBS  in  fiery  mines,  friction.    1892,  ii.  404. 
Ignition  of  natural  gas.    1893.  i.  247. 

spontaneous,  of  coal.     1891,  ii.  171. 

temperatures  of.     1894,  ii.  311. 

IHEKING,  A.  VON,  book  on  metallurgy  by.     1893,  ii.  662. 

on  Bessemer  plant  of  Homestead  works.    1894,  i.  556. 

on  blowing  engines.     1893,  i.  333;  1899,  i.  373. 

on  ventilation.     1896,  i.  378  ;  1897,  i.  428. 

IHL8ENG,  M.  C,  books  on  mining  by.     1892,  i.  535  ;  1898,  i.  584,  ii.  601. 

on  explosives.     1896,  ii.  329. 

Illinois,  basic  open-hearth  process  in.     1896,  L  441. 

coal-mining  in.     1894,  i.  492,  ii.  532  ;  1897,  i.  436. 

coal  production.     1893,  ii.  559. 

dip  of  the  coal  in.    1895,  i.  324. 

iron  manufacture  in.     1890,  i.  404. 

Steel  Company's  blast-furnaces.     1897,  ii.  388. 

Steel  Company's  works.     1890,  s.  v.  248. 

ILLUMINANTS  in  mines,  photometric  value  of.     1896,  i.  379. 

Illuminating  gas,  iron  carbonyl  in.    1893,  i.  3U1. 

ILMENAU,  jnanganese  ore  from.     1891,  ii.  150. 

ILMENITE  from  Russia.     1900,  i.  274. 

ILSEDE  blast-furnaces.     1890.  ii.  873  ;  1891,  i.  350 ;  1894,  ii.  390. 

steelworks.    1896,  ii.  468 ;  1900,  ii.  611. 

I  MAT  AC  A  iron  ore  range.     1894,  i.  418. 

IMMEL  heating-furnace.     1896,  ii.  386. 

Impact,  cast  iron  under.     1898,  i.  filO. 

IMPERATORI  process.     1891,  i.  399,  ii.  281 ;  1898,  i.  487. 

Imperial  Japanese  steelworks.    1900,  i.  387. 

Improved  dipping-needle.    1899,  i.  80. 

gas-producer  system.     1892,  ii.  390. 

moulding  machine.     1891,  i.  373. 

squeezer.     1893,  ii.  448. 

Improvements  in  blast-furnace  construction.    1892,  i.  395. 

in  cable-making.    1893,  ii.  48J. 

in  coke-ovens.    1891,  i.  305. 

in  coking  process.    1899,  i.  326. 

in  gas  analysis.     1897,  ii.  512. 

in  mechanical  engineering  of  collieries.     1890,  ii.  708. 

in  producer  gas.     1899,  ii.  366. 

Improving  open-hearth  steel.    1899,  ii  434. 
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IMPURITIBS  of  iron.    1894,  ii.  481. 

Inolinb,  carriage  for  self-acting.     1890,  i.  255  ;  1893,  i.  254. 

truck  drop  for  calcining  kiln.     1892,  i.  305. 

Inclines  or  shafts  for  coal  mining.    1892,  ii.  894. 

Income  and  expenditure  of  working  men.    1890,  s.  v.  86,  37. 

Index  to  Proceedingt.     1890,  i  7. 

to  Proeeedingt,  publication  of.    1891,  i.  6. 

India  as  a  centre  for  steel  manufacture.    1899,  ii.  83. 

coal  in.     1890,  ii.  687  ;  1891,  ii.  349  ;  1893,  ii.  352  ;  1894,  i.  447  ;  1895, 

i.  320 ;  1897,  ii.  316 ;  1898,  ii.  397  ;  1900,  i  300,  ii.  430,  441. 

coal  mining  in.     1892,  i.  385  ;  1893,  ii.  552  ;  1900,  i.  34'J. 

coal  production  of.    1890,  ii.  874  ;  1894,  ii.  517  ;  1899,  ii.  511. 

coal  prospects.    1897,  ii.  529. 


"  Dore  Ravine,  coal  seam  of.    1891,  i.  290. 


India,  early  wrought  iron  in.    1895,  ii.  491. 

fuel  supply  of  the  Salem  district.     1892,  ii.  370. 

graphite  in.     1900,  ii.  427. 

-^ iron  industry  of.    1894,  iL  515 ;  1899,  i.  401. 

iron  manufacture  in.     1892,  i  516,  ii.  446  ;  1893,  ii.  449 ;  1896,  ii.  354  ; 

1897,1.474;  1899,  ii.  512. 

iron  ores  of.     1892,  i.  278 ;  1897,  i.  337  ;  1898,  ii.  358. 

Lakadong  coalfield.     1890,  i.  231. 

manganese  ore  in.     1892,  i.  278  ;  1896,  ii.  155 ;  1897,  ii.  281. 

native  iron  smelting  in.    1897,  ii.  il5. 

petroleum  in.     1890,  i.  236,  ii.  702  ;  1894,  i.  4(>9  ;  1895,  i.  335. 

Salem  district,  steel  making  in.     1892,  ii.  451. 

statistics  of.     1893,  i.  432 ;  1895,  ii.  618 ;  1896,  ii.  472 ;  1898,  i.  562  ; 


1900,  i.  466,  ii.  612. 

—  use  of  old  rails  in.     1892,  i.  455. 

wrought  iron  production  in.    1893,  ii.  162. 


Indian  dowel,  analysis  of.    1892,  i.  493. 
Indiana,  coal  in.     1897,  i.  383  ;  1900,  i.  299. 

coal  mining  in.    1891,  L  474. 

coal  production.     1893,  ii  559. 

coal,  tests  of.     1892,  i.  326. 

fireclay  in.     1897,  i.  359. 

natural  gas  in.     1893,  i.  248  ;  1894,  ii.  345 ;  1898,  i.  400  ;  1899,  L  334, 

il  364 ;  1900,  i.  318. 

petroleum  in.     1898,  ii.  422. 


Indication  of  water-level  in  shafts.    1893,  ii.  327. 
Indicators,  fire-damp.     1891,  ii.  222  ;  1892,  i.  380,  ii.  110. 
Indium  in  steel.     1896,  i.  528. 
Industrial  development  of  Japan.     1900,  ii.  611. 
INDUHTRIES,  death-ratc  in  different,  in  England.     1891,  i.  449. 
Inflammable  g-ds  in  iron  mines.     1896,  i.  :{ir>. 
Inflow  of  water  from  old  workings.     1896,  ii.  3:>2. 
Influence  of  a  blue  heat.     1897,  i.  52S. 

of  aluminium  on  carbon  in  cast  iron.     1900,  ii.  244. 

of  annealing  on  wire.     1892,  i.  46(). 

of  carbon  on  iron.     1893,  ii.  496  ;  1896,  i.  525. 

of  copper  on  iron.    1900,  ii.  551. 
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Influence  of  hardening.    1900,  ii.  546. 

of  hydrogen  on  iron.     1900,  ii.  666. 

of  low  temperature  on  iron.     1897,  iL  464  ;  1900,  iL  545. 

of  low  temperature  on  steel.     1895,  i.  466  ;  1900,  i.  410. 

of  molybdenum  on  steel.    1897,  ii  471 . 

of  pickling  on  iron.    1895,  ii.  581. 

of  silicon  on  iron.     1894,  i.  583. 

of  sudden  cooling  on  nearly  pure  iron.     1897,  ii.  459. 

of  temperature  on  iron  and  steel.     1892,  i.  464,  466. 

of  temperature  on  rolling.    1897,  i.  637. 

of  temperature  on  the  tensile  strength  of  iron.    1890,  ii.  826. 

INGALL,  E.  D.,  on  Canadian  iron  ores.     1896,  ii.  271 ;  1900,  i.  276. 

on  mineral  production  of  Canada.     1894,  i.  630 ;  1895,  i.  628. 

on  mineral  statistics  of  Canada.     1898,  ii.  574. 

INGLEBT,  Joseph,  elected  member.     1900,  ii.  5. 

INGOT-CHABGINO  crane.     1892,  ii.  448. 

Ingot  iron,  alleged  treacherousness  of.    1895,  ii.  569. 

iron,  cold-bending  tests  with.     1892,  i.  471. 

iron,  corrosibility  of.     1892,  ii.  508. 

iron  for  bridges.     1890,  i.  344  ;  1891,  ii.  315. 

iron  from  the  Kiev  Bridge.     1890,  i.  345. 

iron,  influence  of  extreme  cold  on.     1892,  ii.  487. 

iron,  recarburising  of.     1894,  ii.  416 ;  1895,  ii.  521. 

metal,  addition  of  aluminium  to.     1894,  ii.  438. 

metal,  after  treatment  of.     1893,  ii  480. 

metal,  changes  in.     1892,  ii  483. 

metal  for  bridges.     1890,  ii.  814. 

metal  for  Fordon  Bridge,  tests  of.     1893,  i.  382. 

metal,  manganese  steel  and.     1890,  ii.  836. 

metal,  manufacture  of.     1890,  ii  791 ;  1894,  ii.  421. 

metal,  oxygen  in.     1895,  ii.  580. 

metal  test  pieces,  tests  of.     1893,  ii.  497. 

meUl,  tests  of.     1892,  ii.  493  ;  1893,  ii  503  ;  1894,  ii.  456. 

metal,  use  of.     1893,  i.  381. 

mould  for  irregular  sections.     1896,  i  424. 

moulds.     1893,  i  332. 

strippers.     1890,  ii.  779 ;  1891,  i.  406  ;  1892,  ii  449  ;  1900,  i.  372. 

trucks,  hydraulic  shifting  device  for.     1894,  i.  557. 

Ingots  and  moulds,  handling,  in  steelworks.    1891,  i.  406  ;  1892,  i.  442. 

casting.    1891,  i.  407  ;  1893,  ii.  469. 

external  faults  in.     1895,  i.  467  ;  1896,  i.  446. 

for  gun  tubes  and  propeller  shafts.     1900,  i  163. 

hollow,  rolling  seamless  pipe  from.     1890,  ii.  770. 

rail,  the  cost  of.    1891,  ii.  363. 

steeL    1893,  ii.  480. 

steel,  aluminium  in.     1891,  ii  275,  287. 

steel,  casting  solid.    1891,  ii.  286. 

steel,  solidifying.     1892,  i  443. 

INGKET,  C,  on  handling  coal.     1900,  i.  344. 

Initial  strains  in  a  steel  forging  cooled  from  the  interior.    1896,  ii.  406. 
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INMAN,  A.  L.,  on  iron  ores  in  Essex.     1890,  i.  194. 

INNES,  C.  H.,  on  ventilation  of  coUieries.     1896,  ii.  447  ;  1900,  i.  334. 
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Institute  publications.    1899,  i.  10. 
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strains  in  winding  ropes.     1898,  i.  381. 
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Colliery,  Cape  Breton.    1892,  i.  384. 
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trade,  extent  of.     1890,  s.  v.  1 7. 
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Invested  funds  of  the  Institute.    1897,  i.  6. 
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coal-mining  in.     1894,  ii.  375. 

iron  ore  of.     1896,  i.  308. 

IPPEN,  J.  A.,  on  dolomite  from  Graz.     1896,  ii.  292. 
IKEDALE,  Thomas,  elected  member.     1900,  ii.  5. 
TRELAN,  W.,  on  coal  in  California.     1894,  i.  449. 

on  iron  ore  in  California.     1894,  i.  414. 

IRELAND,  J.,  on  iron  in  India.     1893,  ii.  175. 
Ireland,  coal  in.     1899,  ii.  342  ;  1900,  ii.  433. 
Irish  iron  ores,  concentration  of.    1893,  i.  205. 
IRMINGER,  on  dry  distillation  of  fir  wood.     1900,  ii.  444. 
Iron,  action  of  carbonic  oxide  on.     1892,  i.  482. 

action  of  nitric  acid  on.     1892,  ii.  507. 

action  of  oils  on.    1891,  ii.  320. 

action  of  sulphuric  acid  on.    1893,  ii.  520. 

allotropic  changes  of.     1894,  ii.  446. 

alloy  of  antimony  and.     1892,  ii.  508. 

alloys.     1890,  i.  363 ;  1891,  ii.  302  ;  1894,  ii.  478  ;  1899,  ii.  461. 

alloys,  aluminium.     1894,  i.  584. 

alloys,  nickel.     1892,  ii.  434  ;  1893,  i.  396  ;  1896,  i.  480. 

alloys,  tests  of  nickel.    1896,  ii.  416. 

alloys,  tungsten.     1890,  i.  364  ;  1892,  i.  483  ;  1893,  i.  390. 

alloys  with  reference  to  manganese  steel.    1893,  ii.  513. 

aluminium  in.     1890,  ii.  759  ;  1891,  i.  372. 

aluminium,  magnetic  properties  of.     1892,  ii.  490. 

American  foundry.    1890,  i.  293. 

analyses,  differences  in.    1891,  i.  432. 

and  aluminium,  separation  of.    1893,  ii.  539. 

and  carbonic  oxide,  volatile  compound  of.    1891,  ii.  320. 

and  chromium,  silicides  ol     1896,  i.  525. 
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IBON  and  phosphorus.    1900,  ii.  60. 

and  silicon,  determination  of,  in  alamininm.    1692,  i.  491. 

and  steel,  analysis  of.     1891,  i.  431 ;  1898,  i.  402  ;  1894,  ii.  481 ;  1896. 

ii.  435  ;  1899,  ii.  480 ;  1900,  i.  431. 

and  steel  at  high  temperatures,  physical  properties  of.     1890,  ii.  821. 

and  steel  at  Paris  Exhibition.    1890,  ii.  816  ;  1900,  ii.  156. 

and  steel,  corrosion  of.     1891,  ii.  319 ;  1894,  ii.  478. 

and  steel  for  wrought  pipe.     1896,  i.  513. 

and  steel  from  point  of  view  of  the  Phase- Doctrine.    1900,  ii.  311. 

and  steel  grading.     1896,  ii.  566. 

and  Steel  Institute  exhibit  at  Paris.    1900,  ii.  178,  357. 

and  steel,  internal  strains  in.    1890,  ii.  818. 

and  steel,  international  standards  for  the  analysis  of.     1890,  i.  368, 


ii.  583,  851 ;  1891,  ii.  321  ;  1892,  ii.  520 ;  1893,  ii.  526. 

—  and  steel,  new  process  for  protecting.     1892,  i.  459. 

—  and  steel,  passive  state  of.     1890,  ii.  848  ;  1892,  ii.  482. 

—  and  steel  products  at  Chicago  Exhibition.    1894,  ii.  406. 

—  and  steel  rails  in  the  United  States.     1890,  ii.  884  ;  1893,  ii.  507. 

—  and  steel,  solution  theory  of.     1898,  iL  243  ;  1900,  L  219. 
and  steel,  specifications  for.    1893,  ii.  507. 


and  steel  supports  underground.    1893,  ii.  392. 

and  steel,  tests  of.     1890,  ii.  831,  832. 

and  steel  under  repeated  stresses,  behaviour  of.    1894,  ii.  454. 

and  steel  works  of  the  United  States.    1890,  i.  397. 

and  steel,  wrought,  tests  of  structural.     1892,  i.  479. 

and  tin,  alloys.    1893,  i.  396. 

annealing.     1892,  i.  410. 

at  low  temperatures.     1890,  ii.  H24  ;  1891,  ii.  307  ;  1895,  ii.  554. 

average  consumption  of,  per  head.     1890,  s.  v.  30. 

basic.     1890,  ii.  793. 

bearing  district.  Crystal  Falls.     1900,  ii.  412. 

bearing  rocks  of  Adirondack  Mountains.     1893,  ii.  315. 

bearing  rocks  of  Michigan  and  Wisconsin.     1894,  ii.  281. 

blast-furnaces  in  America,  the  first.     1892,  i.  393. 

breaking  masses  of,  by  blasting.     1890,  ii.  801. 

buildings,  protection  of,  from  fire.     1894,  ii.  461 ;  1895,  ii.  536. 

carbide  in  steel.    1897,  i.  554. 

carbides  of.     1898,  ii.  548. 

carbides,  study  of  alloys  with.     1896,  i.  222. 

carbon  in,  mode  of  resistance  of.    1891,  i.  264. 

carbonate,  separation  of,  from  zinc  blende.     1898, 1.  205. 

carbonyl  in  illuminating  gas.     1893,  i.  391. 

carburisation  of.     1892,  ii.  506. 

carburisation  of,  by  the  diamond.    1891,  i.  426. 

cast,  coated  water-pipe.     1890,  ii.  809. 

cast,  graphite  in.    1890,  ii.  849. 

cast,  manganese  in.    1891,  ii.  247. 

cast,  physical  properties  of.     1890,  ii.  828. 

cast,  pressure  used  in  drilling.     1890,  ii.  839. 

cast,  tinning.     1892,  i.  461. 

castings.     1892,  u.  444 ;  1896,  L  425. 
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IBON  oastings,  maUeable.     1890,  iL  810  ;  1898,  i.  349. 

oastingB,  shrinkage  of.    1895,  i  471. 

cementation  of.    1896,  ii.  603. 

changes  in,  prodaced  by  thermal  treatment.    1890,  i.  85. 

.—  chemistry  of,  1894,  ii.  469,  474  ;  1895,  i.  493. 


—  chilled  cast.    1892,  L  126. 

—  chimneys,  wrought.    1890,  il.  815  ;  1892,  ii.  461. 
chrome.     1890,  ii.  849. 

—  chrome,  analysis  of.     1890,  i.  372. 

—  classification  of.    1892,  i.  463. 

—  Cliffs  mine.    1890,  s.  v.  395. 

—  coating  with  tar.     1892,  a  480. 

—  cobalt,  and  nickel,  separation  of.    1891.  i.  442. 

—  coefficient  of  expansion  of.     1900,  i.  408. 

—  colanms,  tests  of.    1898,  ii.  538. 

—  comparative  exports  of  United  Kingdom  and  America.    1890,  s.  ▼.  27. 

—  compoands,  heats  of  formation  of.    1895,  ii.  400. 

—  considered  as  building  material.    1891.  i.  408. 

—  corrosion  of.     1891,  i.  427  ;  1898,  ii.  550 ;  1900,  i.  427. 

—  cost  of  prodaction  in  the  United  States.     1891,  i.  475. 

—  critical  poinU  of.     1890,  i.  38  ;  1900,  i.  402. 

—  critical  points  of,  Villari.     1890,  IL  838. 

—  crystallisation  of.    1890,  ii.  828  ;  1894.  ii.  445  ;  1895,  i.  459. 

—  cuprous  sulphide  in.    1890,  i.  363. 

—  desulphurisation  of.     1891,  i.  429  ;  1892,  ii.  435  ;  1893,  ii.  435  ;  1895, 
u390. 

determination  of.     1893,  i.  416  ;  1894,  ii.  497  ;  1895,  ii.  600  ;  1896,  ii. 


446  ;  1897,  i.  575,  iL  508  ;  1899,  ii.  482,  489 ;  1900,  ii  582. 

—  determination  of,  and  alumina.     1892,  i.  41)2. 

—  determination  of  copper  in.     1890,  ii.  854. 

—  direct  reduction  of.     1892,  i.  415. 

—  district  of  Siegen.     1894,  ii.  512. 

—  early  Scottish.    1894,  ii.  399. 

—  effect  of  oil  on.    1893,  ii.  521. 

—  effect  of  phosphorus  on.     1890,  ii.  820. 

—  electrical  resistance  of.     1890,  i.  355 ;  1892,  ii.  491 ;  1898,  ii.  493. 

—  electro-deposition  of.     1890,  ii.  767  ;  1891.  ii.  321 ;  1894,  ii.  477. 

—  enamelling.    1891,  ii.  298. 

—  fining  of.     1891,  i.  376. 

—  foundry  tests.     1893,  ii.  512. 

—  furnaces,  charcoal.     1893,  ii.  427. 

—  galvanised,  manufacture  of.     1890,  i.  348. 

—  gas  cylinders.    1897,  i.  552. 

—  gaseous  compounds  with.     1896,  i.  523. 

—  Grerman  basic- Bessemer.     1890,  i.  345. 

—  grading  of  foundry.     1896,  ii.  362. 

—  hardness  of.     1890,  i.  356. 

—  history  of.     1892,  i.  393 ;  1893,  ii.  476 ;  1895.  ii.  473 ;  1896,  i.  418 
1897,  ii.  415  ;  1898,  i.  478,  ii.  486  ;  1900,  i.  3t>9. 

—  hoop,  tests  of.     1891,  i.  424. 

—  impurities  in.    1894,  ii.  481. 
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IBON  in  France.    1892,  i.  609. 

in  plants.    1898,  ii.  319. 

in  Russia.     1892,  I  518. 

in  Saxony,  production  of.     1898,  L  432. 

industry,  electric  power  in.    1895,  i.  420. 

industry  of  Austria.     1900,  ii.  592. 

industry  of  Canada.    1900,  ii.  596. 

industry  of  Central 'Russia.     1890,  i.  191. 

industry  of  Cleveland.    1893,  ii.  428. 

industry  of  the  Congo.     1896,  ii.  492. 

industry  of  Finland.     1892,  ii.  546. 

industry  of  Hyderabad  Deccan.     1899,  ii.  65. 

industry  of  India.     1894,  ii.  515. 

industry  of  Meurthe-et-Moselle.    1892,  i.  511. 

industry  of  Siegen.     1897,  ii.  627. 


—  industry  of  South  Russia.     1895,  i.  398. 

—  industry  of  Southern  United  States.    1890,  i.  403. 

—  industry  of  Tyrol.     1892,  ii.  532. 

—  industry  of  Ural  Mountains.     1897,  i.  473. 

—  industry,  progress  of.     1897,  i.  450. 

—  industry,  progress  of  German.     1890,  i.  389. 

—  influence  of  carbon  on.     1898,  ii.  496. 

—  influence  of  temperature  on.    1892,  i.  464,  466  ;  1893,  i.  490. 

—  ingot,  cold-bendihg  tests  with.    1892,  L  471. 

—  ingot,  for  bridges.     1890,  i.  344. 


—  ingot  from  the  Kiev  Bridge.    1890,  i.  345. 

—  ingot,  influence  of  extreme  cold  on.     1892,  ii.  487. 

—  Uning  for  shafts.     1894,  ii.  299. 

—  magnetic  properties  of.    1890,  L  352 ;  1892,  ii.  488 ;  1893,  ii.  493 ; 
1894,  ii.  442  ;  1895,  I  457,  ii.  546 ;  1896,  i.  491 ;  1897,  ii.  453. 

—  magnetic  separation  of,  from  other  ores.     1891,  i.  273. 

—  magnetisation  of.    1890,  ii.  848  ;  1891,  i.  479  ;  1892,  ii.  488;  1893,  ii  520. 

—  malleable  cast.     1891,  i.  376,  ii.  312  ;  1892,  ii.  492. 

—  manganese  and  aluminium,  triple  alloys  of.     1892,  ii  508. 

—  manufacture,  charcoaL     1896,  ii.  348. 

—  manufacture,  early  days  of.     1895,  i.  418. 

—  manufacture,  economics  in.    1895,  i  413. 

—  manufacture  in  Austria.    1893,  ii.  425. 

—  manufacture  in  East  Africa.    1894,  ii.  400. 

—  manufacture  in  Germany.    1898,  ii.  425. 

—  manufacture  in  Illinois.    1890,  i.  404. 

—  manufacture  in  India.     1892.  i.  516,  ii.  446  ;  1893,  ii.  449. 

—  manufacture  in  Luxemburg.     1895,  i  398. 

—  manufacture  in  Nova  Scotia.     1892,  ii.  535. 

—  manufacture  in  Pennsylvania,  early.    1898,  ii.  451. 

—  manufacture  in  the  United  States.     1891,  i.  473  ;  1896,  i  399. 

—  manufacture  of  galvanised.     1891,  ii.  298. 

—  manufacture,  value  of  materials  in.     1896,  i.  419. 

—  mechanical  testing  of.    1891,  i.  420. 

—  melting.     1891,  i.  372. 

—  metallic,  recovery  of,  from  slag.     1891,  ii  280. 
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Iron,  metallnrgy  of,  use  of  fluorspar  in.    1890,  i.  298. 

micro-chemical  detection  of.     1894,  i.  617. 

microscopic  examination  of.    1892,  ii.  486. 

molecular  changes  in.    1892,  ii.  481. 

mountain.    1890,  ».  v.  196. 

native,  in  Greenland.     1893,  i.  195. 

native  manufacture  of.    1892,  ii.  446  ;  1898,  i.  317,  ii.  461. 

native,  peculiar  form  of.     1892,  i.  283. 

native,  sulphates  from  Chili.    1890,  i.  199. 

natural  nickel.    1891,  ii.  148. 

ore  beds  of  Minnesota.    1890,  i.  196  ;  1891,  i.  236. 

ore  beds  of  Northamptonshire.    1892,  i.  266. 

ore  belt,  western,  of  Tennessee.    1891,  it  145. 

ore,  bog,  of  Saxony.    1890,  ii.  666. 

ore,  brown,  in  the  southern  United  States.    1891,  ii  145. 

ore,  calcination  of  spathic.     1890,  ii.  677. 

ore,  calcining.    1893,  ii  330. 

ore,  chrome.    1893,  ii.  470. 

ore,  chrome,  analysis  of.    1891,  ii.  329. 

ore,  chrome,  decomposition  of.    1892,  i.  492. 

ore,  chrome,  determination  of  the  value  of.    1892,  i.  493. 

ore,  chrome,  in  Lower  Silesia.    1891,  i.  261,  ii.  166 ;  1893.  i.  200. 

ore,  chrome,  in  New  Caledonia.     1891,  ii.  168. 

—^  ore,  chrome,  volumetric  determination  of  chromium  in.     1890,  i.  375. 

ore  concentration.     1890,  i.  211,  ii.  670;  1891,  ii  162;  1893,  i.  205; 

1895,  ii.  389. 

ore,  cost  of  working.    1890,  s.  v.  104,  112  ;  1893, 1  201. 

ore  deposits,  formation  of.     1892,  i.  265  ;  1893,  i.  183. 

ore  deposits  near  Kertsch.     1899,  ii.  312. 

ore  deposits  of  Algiers.     1893,  i.  4'J9. 

ore  deposits  of  the  Banat.    1891,  i.  252. 

ore  deposits  of  Berggiesshubel.     1890,  ii.  666. 

ore  deposits  of  Cuba.    1893,  ii.  318. 

ore  deposits  of  Gellivara.     1890,  i.  190 ;  1893,  ii.  310,  556. 

ore  deposits  of  Leicestershire.    1891,  i.  250. 

ore  deposits  of  the  Mesabi  range.     1892,  i.  276. 

ore  deposits  of  Mexico.     1893,  ii.  317. 

ore  deposits  of  NaoTerhaugen.     1891,  i.  254. 

ore  deposits  of  Nova  Scotia.    1893,  i.  186. 

ore  deposits  of  Pazzano.    1899,  ii.  311. 

ore  deposits  of  Pilot  Knob.     1891,  ii.  144. 

ore  deposits  of  Portugal.    1891,  i.  262. 

ore  deposits  of  South-West  Vogtland.    1892,  i.  267. 

ore  deposits  of  Spain.     1892,  i.  268  ;  1893.  i.  181,  ii.  309. 

ore  district,  new.     1891,  i.  258. 

ore  dressing.     1894,  i.  426. 

ore  dressing  in  Spain.     1894,  ii.  301. 

ore,  dry  assay  of.     1896,  i.  538. 

ore,  exports  of,  from  Spain.     1890,  i.  31)3  ;  1891,  i.  463  ;  1892,  i.  622. 

ore,  formation  of  chrome.    1890,  ii.  664. 

ore  in  Alabama.    1893,  i.  191  ;  1899,  ii.  320. 
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IBOH  on  in  Algerik.     1890,  ii.  H6H ;  1891,  ii.  342. 

ore  in  the  AntiUeB,    1899.  il  321, 

ore  in  Antrim.    1890.i.    S>*. 

ore  in  the  Areectina  Repablio.    1890,  i,  199. 

— —  ore  in  Belle  Isle.  NewfoaLdkncl.     1899,  iL  320. 

ore  in  British  Col  iimbJa.    1891,  ii.  143;  1899.  iL  319, 

ore  in  BnlRaria.     1898,  ii.  304. 

ore  in  California.     1891,  ii.  144. 

ore  in  Canada,     1890,  i.  1!)3 ;  1893.  i.  1M3. 

orelntbeCauo4i-Mis.     1891,  ii  150. 

ore  in  Chili.     1890,  ii.  (133,  8li4. 

ore  in  China.     JB93,  i.  193. 

ore  in  Colorado.     1890,  i.  litT,  ii.  661 ;  1891,  i.  267. 

ore  in  Cnba.     1890,  ii.  BUG. 

ore  in  Gennan  South-Weat  Africa.     1691,  i.  2E8. 

ore  in  India.     1893,  i.  277  ;  1896,  ii.  473. 

ore  in  Kent.     1899,  ii.  30H. 

ore  in  KenCuckj.     1690,1.  19(1;  1892,  i.  278. 

ore  in  Lake  Su!>Bri or  district.    1892,  i.  526 ;  1893,  1.  443 ;  1900,  i.  483. 

ore  in  Luiemburg.    1899,  i.  310;  1900,  iL  612. 

ore  in  Mexica     189S,  i.  192. 

— ore  in  HoDtana.     1891,  i.  268. 

ore  in  New  Caledonia.     1891.  i.  2EG. 

ore  in  New  York.    ISSO,  i.    OJ. 

ore  in  New  Zealand.     1893,  i,  185. 

ore  in  NovaBcotia.    1898,  ii.  312. 

ore  in  Ontario.      1893,  i.  18a 

ore  in  the  Palatinate.     1890,  i.  191. 

ore  in  Poland.      1893,  L  180. 

ore  in  Baawy.     1893,  ii.  302. 

ore  in  Russia.     1893,  ii.  30G  ;  1898,  i.  CS8;  1900,  i.  273.^ 

ore  in  Siegen.     1899,  ii.  311. 

ore  in  Spain.     1891,  L  262,  iL  142  ;  1892,  L  269 ;  1899,  ii.  314. 

ore  in  Styria.     1898,  ii,  at>3. 

ore  in  Sweden.      1890,  i.  189,  ii,  656 ;   1892,  L  270 ;  1893,  ii.  310 ; 

1899.  ii,  316  ;  1900,  ii.  619. 

ore  in  Snitzertand.     1699,  n.  317. 

ore  in  Tennessee.     1890,  i.  196,  U.  661. 

ore  in  Texas.     1892.  L  2Sa 

ore  in  Tunis.     1899,  ii.  324. 

ore  in  the  United  Slates.     1890,  g.  v.  68,  327,  ii.  662 ;  1898,  it  314 

557  i  1698,  L  674 ;  1900.  ii.  621. 

ore  in  the  Ural  Motiiitaioa.     1890,  iLli67;  1898,  1.  181  ;  1899,  ii.  311. 

ore  in  Virginia.     1890,  L  196  ;  1891,  ii.  146  ;  1889,  ii.  321. 

ore  in  Wicklow.     1891,  L  231. 

— ore  lininga.  cliroiue,     1899,  L  217.  ii.  783  ;  1891,  i.  276. 

- — —  ore,  loading  on  Lake  Superior.    1893,  ii.  324. 

ore,  magnetic  concentration  oi.    1891,  i.  272,  ii,  IfiO  ;  1697,  iL  294. 

ore,  magnetJo,  in  North  Carclinn.    1692,  L  S7H. 

ore,  magnetic,  pnlveiiaing,  at  the  Croton  Mines.    1892,  L  300. 

ore,  mag^etio  separation  of.     1892,  L  300. 
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Iron  ore,  magnetic  separator  for.    1890,  ii  675. 

ore,  niagDetisation  of.    1890,  li.  671. 

ore,  manganiferous,  at  Tyrnowa.    1890,  ii.  656. 

ore,  maDganiferous,  mining  near  Giessen.     1891,  i.  271. 

ore  mine,  ancient.    1895,  ii.  387. 

ore  mine,  Lumpsey.    1891,  ii.  155. 

ore  mined  in  Spain.    1892,  i.  522. 

ore  mines,  bitumen  in.     1893,  i.  243. 

ore  mines,  electric  haalage  in.    1895,  i.  299. 

ore  mines  of  Rar-el-Maden.    1899,  ii.  323. 

ore  mines,  Sigua,  Caba.    1890,  i.  198. 

ore  mines  of  Virginia.     1891,  ii.  147  ;  1892,  i.  280. 


ii.  326  ;  1900,  i.  2S2,  ii.  417. 

—  ore  mining  at  Danville,  Pennsylvania.    1892,  i.  288. 

—  ore  mining  at  Lake  Angeline.     1893,  ii.  3*24. 

—  ore  mining,  cost  of,  in  United  States.     1892,  i.  296. 

—  ore  mining  in  Cleveland.     1893,  i.  200,  ii.  45. 

—  ore  mining  in  Saxony.    1891,  i.  459. 

—  ore  mining  in  Siegen  District.    1891,  ii.  154  ;  1892,  ii  539. 

—  ore  mining  in  Spain.     1893,  ii.  306. 

—  ore  mining  in  the  United  States.     1891,  ii.  352  ;  1893,  i.  201. 

—  ore  of  Australia.    1890.  ii.  658  ;  1891,  i.  254  ;  1893,  ii.  311. 

—  ore  of  Austria.    1893,  i.  179. 

—  ore  of  Bilbao,  analyses  of.    1896,  ii.  94. 

—  ore  of  Cape  Breton.    1893,  ii.  312  ;  1899,  ii.  319. 

—  ore  of  Cuba.     1893,  i.  192. 

—  ore  of  France.     1890,  ii.  654  ;  1892,  i.  2(>(J ;  1899,  ii.  309  ;  1900,  ii.  59K. 
ore  of  Germany.    1890,  ii.  873. 

—  ore  of  Grangesberg.    1891,  i.  253. 

—  ore  of  Great  Britain  and  Ireland.    1893,  i.  178. 

—  ore  of  Luxemburg.    1893,  i.  180. 

—  ore  of  the  Marquette  district,  Michigan.    1892,  i.  274. 

—  ore  of  New  South  Wales.    1891,  ii.  143. 

—  ore  of  Nova  Scotia.    1892,  i.  272. 

—  ore  of  the  Orinoco.    1890,  i.  199. 

—  ore  of  Quebec.    1890,  i.  385  ;  1893,  ii.  312. 

—  ore  of  Russia.    1892,  i.  271. 

—  ore  of  Ufalejsk,  Russia.    1892,  i.  271. 

—  ore  of  Vancouver  Island.    1890,  i.  193. 

—  ore  of  Vermilion  Range.    1893,  L  190. 

—  ore  of  Virginia.    1890,  i.  190 ;  1893,  i.  191,  ii.  :nCu 
ore,  oolitic.    1890,  i.  190,  ii.  655. 

—  ore,  phosphorus  in.    1892,  i.  281. 

ore,  production  of  the  United  States.     1890,  s.  v.  70,  71,  402,  ii.  886; 

1891,  i.  471 ;  1892,  i.  524;  1897,  ii.  541. 
ore  production  of  the  world.     1890,  ii.  889  ;  1900,  ii.  625. 

—  ore  range,  Menominee.    1893,  i.  186. 

ore  range.  Mesabi.    1890,  i.  197  ;  1893,  i.  187. 
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Iron  ore  range,  Vermilion.    1890,  i.  403;  1892,  i.  277. 

ore,  roasting  of.     1891.  ii.  163  ;  1896,  ii.  116. 

ore,  sampling.    1892,  i  298  ;  1894,  ii.  300. 

ore  smelting  in  the  Shan  States.    1890,  ii.  765. 

ore,  smelting  titaniferoiis.    1890,  ii.  748. 

ore  supplies.    1897,  ii.  526. 

ore  supply  of  Great  Britain.     1900,  ii.  588. 

ore  transport.     1890,  i.  210 ;  1891,  i.  272,  471  ;  1898,  i.  206  ;  1897,  ii. 

292;  1899,  i.  301. 

ore,  titaniferous,  of  Ekersund-Soggendal.    1890,  i.  191. 

ore  waggon.     1891,  ii.  160. 

ore  washer,  M'Lanahan.     1890,  ii.  670. 

ore  washing.     1890,  i.  212 ;  1891,  i.  272  ;  1896,  i.  301  ;  1898,  i.  360. 

ores.     1898,  ii.  302  ;  1894.  i.  402,  ii.  283  ;  1895,  i.  274,  ii.  362 ;  1896,  i. 

298,  ii.  270 ;  1897,  i.  326,  ii.  266  ;  1898,  i.  334,  ii.  342  ;  1899,  i.  278,  ii.  306  ; 

1900,  i.  266,  ii.  402. 

ores,  analysis  of  Lake  Superior.     1890,  ii.  666. 

ores,  analysis,  tabular  scheme  for.     1895,  i.  514. 

ores  and  slag,  analysis  of.     1890,  i.  374,  ii.  856 ;   1891,  i.  443,  ii.  329 ; 

1892,  i.  492,  ii.  521 ;  1893,  i.  416,  ii.  538  ;  1894,  i.  617,  ii.  496  ;  1896,  i.  514, 
ii.  599 ;  1896,  i  538,  ii.  446 ;  1897,  i.  575,  ii.  508 ;  1898,  i.  539,  ii.  562 ; 
1899,  i.  467,  ii.  489 ;  1900,  i.  436,  ii.  582. 

ores,  furnace  value  of.    1896,  i.  398. 

ores,  origin  of.     1891,  ii.  142  ;  1892,  i.  264  ;  1893,  i.  178. 

ores,  phosphoric,  treatment  of.     1898,  i.  361. 

ores,  rapid  analysis  of.     1895,  ii.  599. 

ores,  utilisation  of.    1894,  i  621. 

oxides,  reduction  of,  by  carbonic  oxide.     1896,  i,  528. 

oxygen  in.     1893,  i.  392. 

passive  state  of.    1891,  i.  426. 

phosphoric,  in  Sweden.    1891,  i.  251,  253. 

pipe-founding.    1897,  ii.  413. 

plates,  cast,  heat  transmission  through.    1891,  ii.  299. 

preparation  of  chemically  pure.    1896,  ii.  426. 

probable  future  of  the  manufacture  of.     1890,  ii.  406. 

produced  by  new  process.     1896,  ii.  139. 

production  of,  in  Sweden.     1891,  i.  463. 

production  of  malleable.     1896,  i.  432. 

production,  relative,  of  United  Kingdom  and  America.     1891,  i.  481. 

protection  of,  from  rust.     1890,  ii.  850  ;  1894,  ii.  436. 

pure.     1892,  i.  88. 

pyrites,  chemical  constitution  of.     1895,  i  288. 

rate  of  diffusion  of  carbon  in.     1896,  i.  139. 

reduction  process,  new.     1894,  ii.  404. 

relations  of  aluminium  to.    1900,  i.  429. 

rust-proof  coating.     1892,  ii.  479. 

rust  with  magnetic  properties.     1893,  i.  398. 

rusting  of.     1892,  i.  482. 

scrap,  hammer  for  piling.     1892,  i.  444. 

segregation  in.     1893,  ii.  521. 

selenides.     1900,  ii.  670. 

— separation  of,  from  other  elements.     1891,  ii.  328  ;  1892,  ii.  510. 
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IBON,  sheet,  the  mannfactare  of.     1890,  ii.  797. 

smelting  in  Malabar.     1891,  ii.  264. 

solution  of  gases  in.    1898,  ii.  521. 

solution  theory  of.    1900,  i.  422. 

Spanish,  analysis  of.    1891,  i.  252. 

specific  heat  of.    1893,  ii.  493  ;  1897,  i.  304. 

speotmm  of,  and  the  periodic  law.    1892,  i.  484. 

stay-bolt.     1891,  i.  424. 

strength  of,  effect  of  pickling  and  rusting  on.     1891,  L  428. 

sulphur  in.    1894,  ii.  477. 

supports.     1896,  i.  299 ;  1897,  ii.  351. 

tensile  strength  of,  influence  of  temperature  on.     1890,  iL  825. 

terrestrial  origin  of,  in  Siberia.     1891,  iL  148. 

thermal  conductivity  of.    1896,  i.  493. 

titanium  in.     1892,  ii.  437. 

titration  of.    1894,  i.  617. 

trade,  progress  of  the  world's.    1893,  i.  446  ;  1900,  iL  628. 

trade  statistics  of  United  Kingdom.     1890,  i.  378 ;  1891,  iL  333  ;  1893, 

ii.  541  ;  1894,  ii.  501  ;  1895,  L  518,  ii.  606 ;  1896,  i.  544,  u.  458 ;  1897,  i. 

683,  iL  515  ;  1898,  i.  542,  iL  567  ;  1899,  L  472,  ii.  494  ;  1900,  i.  445,  ii.  687. 

— tunnels.     1896,  ii.  390. 

volumetric  determination  of.     1890,  i.  374 ;  1892,  i.  492. 

weld  and  ingot,  relative  corrosibility  of.    1892,  ii.  608. 

wire  ropes.    1891,  i.  326. 

work  in  tunnels,  protecting,  from  corrosion.    1892,  iL  480. 

working,  a  primitive  method  of.    1892,  ii.  461. 

working  in  ancient  Egypt.    1895,  ii.  491. 

world's  consumption  of.    1900,  ii.  624. 

world's  production  of.     1892,  ii.  551 ;  1898,  L  445,  iL  559;  1894,  i.  647, 

ii.  533 ;  1895,  L  545,  ii.  627  ;  1896,  iL  483 ;  1898,  i.   580 ;  1900,  i.  485, 

ii.  623. 

yield  point  of.     1895,  L  468. 


IBONFOUNDBY,  history  of.     1895,  i.  410. 
IBON-SANDS,  New  Zealand  magnetic.     1896,  i.  65. 
IBONSTONE  carbonate.     1890,  s.  v.  114,  115. 

making  of  the  middle  lias,  of  the  Midlands.     1896,  L  74. 

of  Cleveland.     1890,  s.  v.  117. 

IBONWORK,  old.    1898,  i.  349. 

ornamental    1895,  i.  463 ;  1896,  i.  481,  iL  392. 

structural.     1894,  ii.  435. 

IBONWOBKEBS,  eye  accidents  among.     1897,  L  468. 
IBONWOBKS.    1896,  ii.  355. 

at  Samaca,  Columbia.     1894,  ii.  391. 

Bethlehem.     1890,  i.  286. 

Bjelorezk,  flux  used  at.     1890,  ii.  759. 

blowing-engines  at  the  Newport.     1893,  i.  303. 

Dalzell.     1892,  i.  430. 

gas  analysis  in.    1892,  L  497. 

Husqvama.     1891,  ii.  236. 

in  Bosnia.     1890,  ii.  745. 

in  China.     1891,  i.  456 ;  1894,  ii.  507, 
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IROKWOBKS  in  KoDt    18d5,  ii.  477. 

in  Rnssia.    1891,  ii.  236  ;  1898,  i.  569. 

Konigshuld,  history  of.     1892,  ii.  642. 

Mexican.     1892,  ii.  447. 

of  the  Rhine  provinces.    1891,  i.  .361. 

plant.    1900,  i.  370. 

Springfield.    1891,  ii.  256;  1892,  ii  446. 

Thames.    1896,  i.  486. 

Viscaya,  Bilbao.    1898,  i.  334. 

Irregular  distribotion  of  silicon  in  pig  iron.     1892,  i.  404. 

sections,  ingot  mould  for.    1896,  L  424. 

Irregularity  in  the  composition  of  samples.    1896,  iL  439. 

of  manganese  in  ferro-manganese.    1898,  i.  313. 

IRVINE,  R.,  on  corrosion  of  iron.     1891,  i.  427. 

IRVING,  A.,  on  formation  of  iron  ore  deposits.     1892,  i.  265. 
IRVING,  D.,  on  extinction  of  fires  in  mines.    1900,  L  33a 
IRVING,  R.  D.,  on  iron-bearing  rocks  of  Michigan.    1894,  ii.  281. 

on  iron  ores  of  the  Marquette  district,  Michigan.    1892,  I  274. 

on  magnetic  schists.    1894,  i.  416. 

IRWIX,  W.  G.,  on  beehive  ovens.    1900,  i.  303,  304. 

on  by-product  coke-ovens.     1900,  ii.  448. 

on  recovery  of  by-products.     1897,  ii.  326. 

ISAAC,  on  calorific  value  of  lignite  briquettes.    1900,  i.  293. 

ISAACS,  J.  D.,  on  mine  timber.     1897,  i.  419. 

Isabella  furnaces.    1890,  s.  v.  244,  429. 

ISAKSON,  Carl  Johan  Albert,  elected  member.    1899,  i.  3. 

ISHPEMING.     1890,  8.  V.  206. 

Isle  of  Man,  coal  in  the.    1892,  i.  322. 

ISSER,  M.  VON,  on  iron  ores  of  Del^mont.    1896,  i.  304. 

on  lignite  deposits  in  the  Tyrol.     1891,  i.  283. 

ISTRATI,  G.  J.,  on  new  explosives.     1893,  i.  264. 

on  ozokerite  in  Moldavia.    1898,  i.  398. 

on  petroleum  in  Roumania.    1892,  i.  617. 

IBTRIA  coalfield.     1898,  ii.  342. 

ITALL^N  graphites.     1895,  ii.  398 ;  1898,  i.  366,  ii.  385. 

mineral  fuel.     1893,  ii.  346  ;  1894,  ii.  317  ;  1895,  i.  317. 

mines,  accidents  in.     1895,  i.  534. 

Italy,  coal  in.    1897,  ii.  314. 

iron  industry  of.     1899, 1  491. 

manufacture  of  steel  in.     1890,  ii.  875. 

natural  gas  in.    1894,  i.  472  ;  1900,  ii.  458. 

petroleum  in.    1893,  ii.  375 ;  1894,  ii.  341 ;  1899,  i.  331 ;  1900,  i.  310. 

progress  of  mining  and  metallurgy  in.    1891,  ii.  350. 

statistics  of.    1890,  i.  391,  ii.  875 ;  1891,  i.  459,  ii.  349 ;  1892,  i.  617, 

544,  iL  542 ;  1898,  i.  433,  ii  552  ;  1894,  ii.  517  ;  1896,  i.  560 ;  1897,  i.  600, 
ii.  630 ;  1898,  i.  562,  ii.  583 ;  1899,  ii  614  ;  1900, 1.  467,  ii.  618. 

IVATT,  H.  A.,  on  steel  crank  axles.     1891,  ii.  313. 


290  GENERAL  INDEX. 


J. 

JACOARD,  A.,  book  on  mining  by.     1895,  i.  549. 

Jackbtino,  metal,  for  blast-furnace  hearth.    1892,  i.  398. 

JACKMAN,  Albak  Joseph,  elected  member.    1898,  i.  2. 

JACKS,  W.,  on  production  of  iron  in  different  countries.     1892,  ii.  552. 

votes  of  thanks  by.     1896,  i.  192 ;  1898,  i.  14. 

JACKSON,  E.,  on  sulphate  of  ammonia  from  blast-furnaces.    1897,  i.  297. 

JACKSON,  F.  M.,  on  washing  coal.    1896,  ii.  344  ;  1897,  ii.  868. 

JACKSON,  Gboffret,  elected  member.    1900,  ii.  5. 

JACKSON,  John,  obituary  notice  of.    1899,  i.  265. 

JACKSON,  J.  P.,  on  electricity  in  mines.    1899,  ii.  372 ;  1900,  i.  326. 

Jackson  County,  coal-mining  in.    1894,  ii.  374. 

Jackson  Mine.    1890,  s.  v.  207,  397. 

JACOB,  M.,  on  underground  rope- haulage.     1892,  ii.  376. 

JACOBSSON,  C.  A.,  on  forge  pig  iron.     1891,  i.  376  ;  1897,  i.  481. 

on  manganese  in  the  finery  process.    1899,  ii  417. 

on  preparation  of  peat.    1898,  ii.  361. 

JACOUPY,  L.  H.,  on  use  of  blast-furnace  gas.     1899,  ii.  401. 
JABR,  E.  DE,  on  cost  of  raising  coal  in  Belgium.    1896,  i.  550. 

on  mineral  statistics  of  Belgium.    1900,  ii.  595. 

JAHN,  J.  J. ,  on  formation  of  petroleum.    1898,  i.  433. 

JAHN,  K,  on  haamatite  from  Hungary.    1892,  ii.  308. 

JAHODA,  R.,  on  water-gas.    1900,  i.  820. 

JAHR,  on  mine-8unreying.    1898,  ii.  451. 

Jamailles,  rolling-mills  at.     1900,  ii.  370. 

JAMBILLE,  S.  L.  F.,  obituary  notice  of.     1895,  i.  263. 

JAMES,  C,  on  malleable  castings.    1897,  ii.  410 ;  1900,  i.  363,  ii.  511. 

JAMES,  C.  A.,  book  on  mining  by.    1894,  i.  650. 

JAMES,  Enoch,  on  blast-furnace  and  coke-oven  gases.    1899,  i.  150. 

on  charging  open-hearth  furnaces  by  machinery.     1897,  i.  108. 

on  pig-breakers.    1900,  ii.  495. 

JAMES,  H.  M.,  on  Whitehaven  collieries.     1894,  ii.  372. 
JAMES,  J.  S.,  on  colliery  ventilation.    1890,  i.  264. 
James  furnace.    1891,  ii.  255. 

JAMESON,  A.  H.,  on  testing  machines.     1899,  i.  435. 
JAMESON,  C.  D.,  on  coal  in  East  China.     1898,  ii.  405. 
JAMESON,  J.,  on  coke-ovens.     1898,  i.  63. 

on  recovery  of  by-products.     1896,  i.  351. 

Jameson  oven.    1896,  i.  351. 

JAMIESON,  M.  B.,  on  coke  in  New  South  Wales.     1893,  ii.  364. 
JANDA,  F.,  on  determination  of  nickel.    1900,  ii.  581. 
JANET,  M.,  on  best  form  of  safety  fuses.     1892,  ii.  403. 

on  signalling.    1891,  ii.  212  ;  1893,  ii.  391. 

JANITZ,  on  brick  kilns.     1896,  i.  324. 

JANNASCH,  P.,  on  decomposition  of  chrome  iron  ore.     1892,  i.  492. 

on  determination  of  manganese.     1892,  i.  493. 

JANNETTAZ,  P.,  on  hardness  of  metals.     1893,  ii.  495. 
JANSSEN,  M.,  on  metal  sleepers  in  Belgium.     1892,  ii.  497. 
JANSSON,  GUSTAV,  elected  member.    1899,  i.  3. 
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Japan,  coal  in.    1894,  i.  638 ;  1896,  ii.  314 ;  1897,  ii.  581 ;  1899,  i.  31^ ;  1900, 

i.  301. 

coal  deposits  of,  1891,  u.  351 ;  1892,  ii.  544;  1898,  ii.  357  ;  1895,  i.  534. 

coal  prod  action  of.    1896,  ii.  473. 

fire-resisting  materials  in.    1898,  ii.  383. 

imports  of  iron  and  steel  into.    1892.  i.  517 ;  1897,  ii.  530. 

indostrial  development  of.    1900,  ii.  614. 

iron  industry  of.    1896,  i.  862« 

iron  ore  in.    1898,  ii.  361  ;  1899,  i.  290 ;  1900,  i.  278. 

petroleum  in.     1891,  i.  309 ;  1896,  ii.  317  ;  1897,  ii.  333  ;  1898.  ii.  361 ; 

1899,  ii.  361 ;  1900,  ii.  456. 

statistics  of.    1890,  i.  392 ;  1898,  i.  433  ;  1894,  ii.  518  ;  1895,  ii.  620 ; 


1896,  ii.  473  ;  1897,  i.  601 ;  1898,  i.  563. 
—  steel  making  in.    1898,  ii.  553 ;  1900,  i.  46s. 
wire  ropeway  in.    1894,  i.  487. 


Japanese  coke,  analysis  of.    1898,  i.  385. 

pig  iron.    1896,  i.  419. 

steelworks.    1899,  il.  440. 

steelworks.  Imperial.    1900,  i.  387. 

swords.    1896,  i.  431. 

JAPING,  E.,  book  on  meUUurgy  by.    1890,  ii.  891. 

JAPP,  F.  R.,  on  gas  analysis.    1892,  i.  498. 

JAQUES,  W.  H.,  on  armour-plates.    1896,  i.  520,  ii.  420. 

on  Bethlehem  ironworks.    1890,  i.  286,  321. 

on  heavy  ordnance  in  the  United  States.    1898,  ii.  517. 

on  recent  progress  in  iron  manufacture.    1892,  ii.  47-1. 

Paper  "On  recent  progress  in  the  manufacture  of  war  material  in  the 
United  States."  Introduction,  1891,  i.  156 ;  warships,  157 ;  ship  boiler 
and  protective  deck  plating,  158  ;  ship-plates  and  shapes,  160 ;  protective 
deck  plating,  161 ;  boiler  plate,  162 ;  connecting  and  piston  rods,  163 ; 
crank,  thrust,  and  propeller  shafts,  163  ;  steel  casting^,  164  ;  armour,  165  ; 
tests  of  Harvey  armour-plate,  171 ;  ballistic  resistance,  174 ;  Bethlehem 
armour,  178 ;  ballistic  and  other  tests,  182 ;  deck  armour-g^n  shields, 
186  ;  guns,  187  ;  British  tests  for  steel  for  ordnance,  193 ;  United  States 
tests,  195 ;  army  tests,  197  ;  tests  for  tubes  and  jackets,  198 ;  tests  for 
hoops,  200 ;  the  Driggs-Schroeder  gun,  202 ;  gun  factories,  203 ;  gun 
carriages,  204 ;  machine  guns  and  small  arms,  205 ;  powder,  21 1 ;  pro- 
jectiles, 211 ;  machine  tools,  212 ;  torpedoes,  212 ;  torpedo  boats,  213 ; 
submarine  boats,  213;  rams,  214;  conclusion,  217. —  DiMcuttion:  Sir 
F.  A.  Abel,  218 ;  Jules  Garnier,  21H.—Correipondenc€ :  Sir  W.  H.  White, 
219  ;  F.  Elgar,  222. 

on  tests  of  armour-plates.    1895,  i.  484,  485. 


JAQUET,  J.  B.,  on  iron  ore  in  New  South  Wales.    1900,  ii.  410. 

JARDINE,  Adam,  elected  member.    1900,  i.  2. 

JARDINE,  J.,  on  iron  and  steel  works  machinery.    1898,  i.  482. 

JARDINE,  J.  A.,  on  Middlesbrough  (Kentucky)  coalfield.    1891,  i.  297. 

JARDINE,  S.,  on  bousing  gear  for  rolling-mills.    1890,  i.  308. 

JARMAN,  J.  L.,  on  manganese  ore  from  Virginia.    1891,  i.  266. 

JAROLIMEE,  L.,  on  explosives.    1896,  i.  375. 
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1.  80  ;  examples  of  analytical  differences,  80 ;  sources  of  error,  86 ;  gross 
errors  in  analysis,  86  ;  impure  reagents,  90  ;  errors  due  to  the  apparatus, 
90 ;  errors  due  to  the  operations,  97 ;  errors  due  to  the  methods,  98 ; 
personal  errors,  100 ;  errors  due  to  atomic  weights  used  in  the  calcula- 
tions, 101 ;  want  of  homogeneity  of  the  sample,  104. — IHscutsion :  G.  J. 
Snelus,  116;  Sir  W.  C.  Roberts-Austen,  116;  H.  Wedding,  117;  Sir  L. 
Bell,  118,  123;  J.  E.  Stead,  118;  J.  O.  Arnold,  120;  R.  A.  Hadfield, 
120 ;  S.  Rideal,  121 ;  G.  Ainsworth,  122.— Correspondence :  B.  Blount, 
124;  W.  Galbraith,  126 ;  G.  S.  Packer,  127 ;  J.  Parry,  129 ;  J.  Pattinson, 
131 ;  C.  H.  Ridsdale,  132 ;  A.  E.  Tucker,  136. 

on  iron  carbide.     1897,  i.  555. 

on  irregularity  in  samples.     1896,  ii.  4.39. 

on  manufacture  of  malleable  iron.     1894,  ii.  402. 

on  mechanical  properties  of  steel.     1896,  ii.  404  ;  1900.  ii.  548. 


-  on  open-hearth  furnace.     1894,  i.  547. 

—  on  phase-rule.    1900,  ii.  332. 

—  on  pyrometry.     1894,  it  310  ;  1897,  i.  365. 

—  on  relation  between  properties  of  steel.    1899,  i.  428. 

—  on  Russian  coals.     1894,  i.  442. 


—  on  solution  theory  of  carburi.sed  iron.     1899,  ii.  185. 

—  on  solution  theory  of  iron.    1899,  i.  450  ;  1900,  i.  422. 

Paper  on  "The  solution  theory  of  iron  and  steel,"  1898,  i.  235 ;  condi- 
tions of  solubility,  235 ;  lowering  of  the  melting-point  by  carbon  and 
silicon,  238 ;  the  absolute  size  of  the  dissolyed  carbon  and  silicon  mole- 
cules, 242 ;  calculation  of  the  melting  temperature,  245 ;  calculation  of 
the  osmotic  pressure,  247  ;  latent  heat  of  solution  of  carbon  in  iron,  254  ; 
general  review  of  the  behaviour  of  iron  alloys,  255 ;  application  of  the 
laws  of  solubility  to  the  reparation  of  ferrite,  cementite,  and  perlite  in 
solid  steel,  2Q5,— Correspondence :  F.  Osmond,  271 ;  J.  Parry,  272. 

Paper  on  "The  solution  theory  of  iron  and  steel,"  1898,  ii  243; 
thermal  relations  of  iron-carbon  alloys,  243;  freexing-points  of  fluid 
iron-carbon  alloys,  244 ;  influence  of  silicon  and  manganese  on  the 
freezing-point  of  fluid  iron -carbon  alloys,  250 ;  curve  of  the  solid  iron- 
carbon  alloys,  253. 

Paper  on  "  The  solution  theory  of  iron  and  steel,"  1899,  i.  204 ;  general 
considerations,  204 ;  alloys,  209 ;  considerations  as  to  the  fusion-point 
curve  of  pure  carbide  aJloys,  210 ;  molecular  size  of  the  other  dissolved 
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bodies  present  in  iron,  214 ;  missing  carbon  In  the  oalorimetrio  deter- 
mination of  carbon,  219 ;  influence  of  dilute  nitric  acid  on  ste^  280 ; 
summary,  230;  conclusion,  236. — Correipondenee :  F.  Osmond,  237;  A. 
Stansfield,  237. 

Paper  on  '*  The  solution  theory  of  iron  and  steel,"  1900,  L  219 ;  inveatio 
gation  whether  the  laws  of  chemical  mechanics  can  be  employed  in  the 
case  of  the  iron-carbon  alloys,  219 ;  Osmond's  experiments,  221 ;  mioro- 
graphic  composition  of  samples,  222;  application  of  Roberts-Anstan's 
figures  for  the  alteration  in  the  specific  heat  of  the  allotropio  forms  of 
iron,  227. 

on  utilisation  of  blast-furnace  gas.    1895,  ii.  472. 

JUSCHKIN,  E.,  on  petroleum  in  the  Caucasus.    1897,  ii.  332. 


K. 

KAESTNER,  on  brown  coal  production  in  (Germany.     1897,  ii.  524. 

on  heating  value  of  coal.    1897,  ii.  308. 

on  production  of  coal  in  Prussia.     1897,  ii.  528. 

KAHN,  Julius,  on  handling  coal.    1899,  i.  367. 
KAIL,  J.,  on  differences  of  iron  analyses.    1891,  i.  432. 
KAISER,  E.,  on  iron  ore  of  the  Siebengebirge.    1898,  ii.  348. 

on  meteoric  iron.    1895,  ii.  376. 

KAISER,  G.,  book  on  metallurgy  by.    1900,  i.  493. 

KALB,  C.  DE,  on  records  of  screening  of  materials.    1898,  ii.  380. 

KALECSINSKY,  A.,  on  Hungarian  fireclays.    1897, 1.  357. 

KALMAN,  S.,  on  determination  of  chromium.     1898,  ii.  537 ;  189i,  i.  614. 

on  determination  of  phosphorus.    1894,  i.  610. 

KAMENSKY,  G.,  on  coal  in  the  Ural.    1898,  ii.  395. 
on  iron  ore  in  the  Ural.    1898,  ii.  354. 

Paper  on  *'The  ironworks  of  South  Russia,"  1895,  ii.  70 ;  iron  ore,  73; 
coal  and  coke,  75  ;  flux,  78  ;  manganese  ore,  78  ;  fireclay,  79 ;  labonr,  79 ; 
Gdantseffsky  works,  79  ;  Dnieproffsky  works,  80 ;  Alexandroffsky  works, 
84 ;  NoTOrossiisk  or  Hughes  works,  87 ;  Soulinsky  works,  89. — Oorre- 
spondence:  V.  Latinis,  92. 

on  Russian  ironworks.    1897,  ii.  388  ;  1898,  ii.  474. 


KAMMERER,  on  utilisation  of  blast-furnace  slag.    1900,  L  359. 
KAMMERER,  H.,  on  safety-lamps.    1893,  i.  278  ;  1894,  i.  500. 
KAMPS.  H.,  on  magnetic  properties  of  iron  and  steel.    1900,  i.  404. 
Kansas,  coal  in.    1895,  ii.  414  ;  1900,  ii.  440. 

coal  measures,  stratigraphy  of.    1896,  i.  841. 

mining  thin  coal  seams  in.    1892,  i.  361. 

natural  gas  in.    1899,  i.  334. 

KANZER,  F.,  on  Grottau  brown  coal  mines.    1897,  ii.  310. 
Kaolin  from  Breteuil.    1890,  ii.  735. 

from  New  South  Wales.    1890,  ii.  735. 

KAPP,  G.,  on  magnetic  qualities  of  iron  and  steel.     1894,  i.  573. 

KAPPEN,  A.  DE,  on  colliery  accidents.    1900,  i.  487. 

KARL,  H.,  on  enamelling  iron.    1891,  ii.  298. 

KARLIK,  J.,  on  registering  speed  of  blowing-engines.    1899,  ii.  442. 

KARNASCH,  P.,  on  manufacture  of  magnesia  bricks.     1892,  ii.  345. 
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Kabwin  collieries.    1882,  i.  322. 

collieries,  pumps  for.     1881,  L  328. 

collieries,  re-opening.     1885,  i.  378. 

KAS,  A.,  on  devices  for  preventing  over- winding.    1882,  ii.  384 ;  1888^  1.  253. 

KASE,  J.  D.,  on  early  iron  making  in  the  United  States.    1885,  ii.  477. 

KAST,  H.,  on  composition  of  petroleum.    1882,  ii.  380. 

on  Egyptian  petroleum.    1880,  ii.  702. 

KATO,  T.,  on  magnetic  properties.    1888,  ii.  528. 

KATONA,  Louis— 

Paper  on  "  Suggestions  for  the  improvement  of  rolling-mills,"  1800,  ii. 
259  ;  defect  of  the  present  system  of  rolling-mill  plant,  280  ;  suggestions 
for  improvements,  268 ;  advantages  of  suggested  improvement,  269. — 
DUcuuum:  E.  P.  Martin,  271  ;  S.  S.  Horsfield,  271. 

KATTWINEEL,  M.,  on  Capell  fan  at  Berge-Borbeck.    1881,  i.  384. 
KATZER,  F.,  book  on  mining  by.    1800,  ii.  632. 

on  anthracite  deposits  of  Badweis.    1895,  i.  314. 

on  iron  ore  in  Bosnia.    1800,  ii.  404. 

on  iron  ores  in  the  lower  Amazon  district.    1888,  ii.  365. 

on  manganese  ore  of  the  Amazon.    1898,  i.  355. 

KAUFMANN,  L.,  on  utilisation  of  fine  coal.    1889,  ii.  394. 
KAUSCH,  L.,  on  mine  timber.    1898,  i.  409. 
KAY,  S.  R.,  on  subsidence  caused  by  mining.    1899,  i.  358. 
Kaylebbach  Valley,  iron  ores  of.    1885,  i.  276. 
KAYLL,  A.  C,  on  new  explosives.    1894,  i  491. 
KAYSER,  H.  W.  F.,  on  mine  timber.    1898,  ii.  434. 
EAYSSER,  A.,  on  acid  Bessemer  process.    1882,  iL  459. 

on  calcium  and  magnesium  in  pig  iron.    1892,  ii.  438. 

on  iron  ore  deposits  of  Santander.    1898,  ii.  357. 

KEAN,  J.,  on  electric  mining  signals.     1890,  ii.  726. 
KEBLER,  E.  A.,  on  pipe-founding.     1900,  ii.  509. 
KEBLER,  Julian  A.,  elected  member.    1898,  i.  2. 
KEEN,  ABTHUR,  address  of  welcome  by.    1895,  ii.  3. 

elected  member  of  Council.    1891,  i,  7. 

elected  Vice-President.    1895,  ii.  94. 

resolution  by.    1896,  i.  14. 

votes  of  thanks  by.    1895,  i.  11 ;  1897,  ii.  181. 

KEEN,  ABTHUR  T.,  elected  member.    1894,  i.  2. 
KEEN,  Fbancis  W.,  elected  member.    1894,  i.  2. 
KEEN,  J.,  book  on  mining  by.     1898,  i.  584. 

on  shaft-sinking.    1898,  ii.  429  ;  1899,  i.  335  ;  1900,  i.  321,  it  463. 

KEEP,  William  J.,  book  on  metallurgy  by.    1898, 1.  447. 
elected  member.    1895,  ii.  6. 

Paper  on  "Aluminium  in  carbonised  iron,"  1890,  L  112;  Keep's  tests 
relative,  112;  records  of  tests  made,  112;  diagrams  of  results,  118; 
definition  of  rigidity,  114;  of  elasticity,  115  ;  ex^riments  with  remelted 
wrought  iron  and  aluminium,  116 ;  with  steel,  white  cast  iron,  and  grey 
cast  iron,  117 ;  various  tests,  118  ;  effect  of  aluminium,  118  ;  conclusions, 
120.— />i«eii«8um;  J.  Riley,  121 ;  J.  W.  Spencer,  123;  Sir  L.  Bell,  124; 
A.  H.  Allen,  124 ;  E.  Riley.  126 ;  J.  E.  Stead,  127 ;  R.  A.  Hadfield,  128  ; 
W.  Oalbraith,  130 ;  Sir  J.  KiUon,  132  ;  W.  J.  Keep,  132. 

on  aluminium  in  cast  iron.    1890,  i.  292. 

on  American  foundries.    1899,  ii.  414. 
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KEEP,  William  J.,  on  oast  iron.    1895,  ii.  552  ;  1897,  i.  534 ;  1896,  L  6ia 

on  constraction  and  management  of  cupolas.    1898,  ii.  446. 

Paper  on  *<  Ck)oling  carves  and  tests  for  cast  iron,"  1896,  ii.  227;  ocmb- 
mittee  on  nnifonn  standards,  227 ;  decrease  of  shrinkage  dne  to  ineraaae 
of  silicon,  227  ;  Keep's  cooling  corves,  229 ;  autographic  apparatoa,  229 ; 
cnrves  for  cast  iron,  230 ;  change  from  combined  to  graphite  carbon,  233 ; 
change  from  hard  to  soft  iron,  233  ;  temperature  which  produces  the  ex- 
pansion, 234 ;  curves  from  reheated  rolled  steel,  235 ;  practical  applica- 
tion of  cooling  curves,  236;  transverse  strength  of  cast  iron,  287. — 
Carretpondenee :  R.  A.  Hadfield,  241 ;  G.  C.  Henning,  242 ;  F.  Osmond, 
247. 

on  foundry  appliances.    1900,  i.  360. 

on  manganese  in  cast  iron.    1891,  iL  247. 

on  moulding.    1898,  ii.  483. 

on  phosphorus  in  cast  iron.    1890, 1.  291. 

on  recovering  iron  from  cupola  slag.   1898,  ii.  480. 

on  shrinkage  of  iron  castings.    18^,  i.  471. 

on  silicon  in  foundry  mixtures.    1892,  ii.  442. 

on  stove-moulding.    1894,  ii.  398. 

on  sulphur  in  pig  iron.    1898,  ii.  440. 

on  testing  cast  iron.     1898,  i.  371  ;  1894,  ii.  458  ;  1896,  ii.  468 ;  1896, 


ii.  533. 

on  testing  metals.    1900,  i.  414. 


Keeping  iron-mine  accounts.    1898,  ii.  375. 

open  haulage  roads.    1892,  ii.  399. 

KEIGHLBY,  F.  C,  on  beehive  ovens.    1898,  ii.  412 ;  1900,  i.  303,  ii.  444. 

on  fire-damp.    1896,  it  336. 

on  history  of  coal-mining.    1900,  ii.  4H2. 

on  manufacture  of  coke.    1899,  i.  327. 

KEITH,  A.  S.,  on  use  of  blast-furnace  gas.    1896,  i.  407  ;  1897,  i.  457. 
KELLEN,  T.,  on  brown  coal  in  Bohemia.     1900,  ii.  433. 

on  iron  ore  in  Luxemburg.    1900,  ii.  612. 

KELLETT,  W.,  on  washing  of  Furness  ore.     1899,  ii.  382. 
KELLY,  W.,  on  a  mine  dam.    1897,  ii.  290. 

on  mine  drainage.    1900,  i.  284. 

on  mining  in  Lake  Superior  District.    1900,  i.  286. 

on  sinking  through  wet  gravel  and  quicksand.    1892,  i.  290. 

Kelly's  milling  machine.    1892,  ii.  467. 
KELVIN,  Lord,  on  world's  fuel.    1897,  ii.  548. 

speeches  by.    1895,  L  259  ;  1900,  i.  245. 

KEMERY,  P.,  on  determination  of  tungsten.     1894,  i.  614. 

KEMP,  J.  F.,  books  on  mining  by.    1898,  ii.  563 ;  1895,  ii.  633 ;  1900,  i.  495. 

on  genesis  of  ore  deposits.     1900,  i.  266. 

on  lower  coal  measures  of  Pennsylvania.    1896,  ii.  355. 

on  magnetites  in  New  York.    lB0f7,  i.  342. 

on  nickel  ore  deposits.    1895,  i.  291. 

on  ore  deposits  of  United  States.    1894,  i.  414  ;  1895,  ii.  370. 

on  titaniferous  iron  ores  of  the  Adirondacks.    1900,  ii.  413. 

on  titaniferous  magnetites.     1899,  ii.  307. 

KEMPSON,  J.  F.,  on  sulphate  of  ammonia  from  blast-furnaces.      1897,  L 
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GBNERAL  INDBX.  301 

'  KENDALL,  J.  D.,  book  on  mining  by.    1898,  i.  451. 

on  cost  of  working  iron  ore.    1898,  L  201. 

on  iron  ore  deposits.    1898,  ii.  309. 

on  iron  ores  of  Great  Britain.    1898,  i.  178. 

on  iron  ores  of  Spain.    1892,  ii.  309. 

on  miss-fires.     1894,  ii.  299. 

on  Salter,  Eskett,  and  Winder  Gill  hematite  deposits.    1894,  ii  276. 

KENDALL,  P.  F.,  on  origin  of  coal.    1900,  ii.  482. 
Kendall  k  Gent's  Works.    1899,  ii.  284. 
KBNERSON,  W.  H.,  on  testing  metals.     1900,  i  414. 
KENNARD,  H.  J.,  obituary  notice  of.    1896,  ii.  259. 

on  President's  address.    1898,  L  44. 

KENNEDY.  A.  B.  W.,  on  steam-boiler  experiments.    1890,  iL  680. 
KENNEDY,  H.,  on  a  gas  regulating  and  cut  off  valve.    1891,  ii.  199. 

on  new  forms  of  coke  oven.    1892,  ii.  374. 

KENNEDY,  John  Stuabt,  elected  member.    1900,  i.  2. 

on  apparatus  for  breaking  pig  iron.     1894,  ii.  888. 

on  blast-furnaces  in  Alabama.    1897,  iL  389. 

on  blowing  in  of  a  blast-fumace.     1892,  ii.  429. 

on  brown  haematite.     1898,  i.  351. 


-  on  dynamite.     1896,  i.  406. 

-  on  manufacture  of  iron.     1896,  i.  400. 

-  on  saving  of  by-products.     1896,  ii.  814. 
on  washing  iron  ore.     1894,  ii.  302. 


KENNEDY,  Julian,  elected  member.    1895,  i.  3. 

on  American  blast-furnaces.    1890,  ii.  61. 

on  apparatus  for  handling  ingots.     1891,  i.  406. 

on  blowing  engines.     1893,  ii.  437  ;  1894,  i.  526. 

on  caustic  lime  in  blast-furnace.     1894,  ii.  59. 

on  hot-blast  stoves.     1896,  i.  408  ;  1897,  i.  465. 

on  hot-blast  valves.    1900,  i.  351. 

KENNEDY,  R.,  on  electricity  in  mining.    1896,  i.  372,  ii.  327. 
KENNEDY,  William,  on  blast-furnace  filling  apparatus.    1899, 11  400. 

on  iron  ores  of  East  Texas.    1894,  il  288. 

on  manufacture  of  iron  in  the  United  States.    1895,  i.  400. 

on  steel  rails.    1900,  ii.  560. 

KENNEDY,  William  (Glasgow),  elected  member.    1890,  ii.  16. 

obituary  notice  of.    1899,  ii.  294. 

Kennbdy-Aitken  hydraulic  crane.    1890,  i.  339. 
KENRIGK,  J.  P.,  on  sinking  shafts.     1897,  ii.  340. 
KENSINGTON,  F.,  on  transporting  iron  ore  in  Spain.    1894,  ii.  301. 
KENT,  W.,  book  on  metallurgy  by.    1895,  i.  64a 

on  American  blast-furnaces.    1890,  ii.  67. 

on  calorimetry.    1900,  i.  292,  ii.  428. 

on  energy  in  fuel  gas.    1900,  ii.  460. 

on  heating  value  of  coal.    1892,  i.  310  ;  1898,  i  871. 

on  testing  the  relative  values  of  different  coals.    1890,  iL  679. 

on  West  Virginia  coal.     1896,  i.  342. 

Kent,  coal  in.     1897,  L  366,  410 ;  1899,  i.  308,  ii  342. 

iron  ore  in.     1899,  ii.  308. 

ironworks  in.     1895,  ii.  477. 
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Kentish  coalfield,    1891,  ii.  174 ;  1892,  i.  321 ;  1897,  ii.  309 

Kentucky,  bitaminoaH  rock  in.    1897,  i.  492. 

coal,  coke  from.     1890,  i.  236,  ii.  697  ;  1893,  i.  237. 

coal  of.    1896,  L  341. 

iron  ores  of.    1890,  s.  v.  81 ;  1892,  i.  278. 

Middlesbrough  coalfield  in.     1891,  i.  297. 
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on  coal  indastry.    1891,  i.  462. 
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KERL,  B.,  book  on  metallargy  by.    1894,  ii.  538. 
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on  cracible  steels.     189S,  ii.  503  ;  1896,  ii.  374.  . 

Paper  on  "  Manufacture  of  steel  projectiles  in  Russia,"  189S,  i.  194. 
—Correapondejiee :  L.  Cubillo,  196  ;  R  A.  Hadfield,  199  ;  a  Kern,  201. 

on  steel  castings.    1893,  i.  352  ;  1896,  i.  444  ;  1898,  ii.  516. 

on  use  of  aluminium.    1895,  i.  430. 

on  Walrand-Legenisel  process.    1896,  i.  453. 

KERPELY,  Anton  von,  elected  member.    1899,  i.  3. 

on  calcining  iron  ore.    1897,  i.  356. 

on  Hungarian  iron  ore.    1897,  i.  326. 

KERR,  C.  v.,  on  calorific  value  of  coal.     1899,  i.  3(M). 

on  calorimetry.    1900,  ii.  428. 

KERR,  G.  L.,  book  on  mining  by.     1900,  ii.  632. 

on  mine  drainage.     1899,  ii.  380. 

on  mine  timber.     1899,  i.  343. 

KERR,  James,  elected  member.     1894,  i.  2. 

on  puddling.    1895.  ii.  54  ;  1896,  i.  432. 
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KERSHAW,  J.  B.  C,  on  Stassano  method  of  iron  manufacture.     1900,  ii.  514. 
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screens  for  coal.    1890,  ii.  730. 

stokers.     1896,  ii.  366. 

testing  of  iron.     1891,  i.  420. 

tests  of  ingot  metal.     1893,  ii.  503. 

tests,  results  of.    1897,  ii.  468. 
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treatment  of  moulding  sand.    1891,  i.  373. 

ventilation  of  collieries.     1890,  i.  264. 
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MEIER,  M.,  on  improvements  in  rolling-mills.    1899,  i.  39^. 
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on  determination  of  solphuric  acid.    1899,  ii.  490. 
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on  fonndry  irons.    1895,  ii.  487. 

on  iron  making.    1897,  i.  475. 
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MELVILLE,  W.  H.,  on  natural  nickel  iron.     1892,  ii.  324. 
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MENZEU  E.,  book  on  metallurgy  by.    1900,  ii.  630. 
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MERIVALE,  W.,  on  asphalt.     1898,  i.  39S. 
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ingot,  manganese  steel  and.    1890,  ii.  836. 

ingot,  manufacture  of.    1890,  ii,  791. 

ingot,  testing  of.    1892.  ii.  493. 
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colour  oxidation  of  the  surface  of.    1890,  i.  361. 

diffusion  of.    1896,  ii.  3i>6. 

fatigue  of.    1895,  ii.  556. 
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on  influence  of  Tibration  on  steel.     1896,  ii.  557. 

on  physics  of  steel.     1892,  i.  463. 
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of  testing  steel.    1892,  ii.  491. 
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Michigan,  iron  ore  in.    1899,  ii.  524. 
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steel  and  wrought  iron,  working  of.     1896,  i.  472. 
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cogging,  at  Edgar-Thomson  Works.    1890,  s.  v.  293. 
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MIXTER,  W.  G.,  on  yentilation  of  collieries.    1899,  ii.  382. 
Mixtures,  of  cast  iron,  strength  of.    1895,  L  407. 
MLADBK,  M.,  on  the  Wolff  benzine  safety-lamp.    1892,  i.  377. 
Mobility  of  molecules  of  cast  iron.    1896,  i.  502. 

MOCKLER-FERRYMAN,  A.  F.,  on  native  manufacture  of  iron.     1898,  ii. 
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on  silioides  of  iron  and  chromium.    1896,  i.  525. 

on  solubility  of  carbon  in  iron.     1898,  i.  390. 
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MoLECULAB  change  accompanying  the  tempering  of  steel.    1894,  ii.  447. 

changes  of  iron.    1892,  ii.  481. 
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mountain,  Styrian.    1894,  ii.  276. 

resources  of  Virginia.    1890,  ii.  318. 


GBKERAL  IND£X.  '  369 

Ore  roaster,  Davi8-Ck)lby.     1890,  i.  213. 

separator,  Wenstrom's  magnetic.     1890,  i.  212. 

washer,  M'Lanahan.     1890,  ii.  670. 

washing.    1894,  ii.  302. 

Obe-dressing  by  electricity  at  the  Tilly  Foster  Mine.     1890,  ii.  674. 
OfiEOON  blast-furnace,  Oswego.    1890,  ii.  747. 

coal  in.    1898,  i.  379. 

coal-mining  in.    1890,  ii.  693. 

nickel  ore  in.     1896,  ii.  283. 

Origin  of  the  Bessemer  process.    1896,  i.  470. 

of  coal.     1894,  ii.  311 ;  1899,  i.  308 ;  1900,  ii.  430. 

of  Gellivara  ores.    1898,  i.  182. 

of  iron  ore.     1891,  ii.  142 ;  1893,  i.  178  ;  1894,  i.  422 ;  1900,  ii.  416. 

of  natural  gas.    1891,  ii.  192  ;  1893,  i.  246. 

of  petroleum.    1891,  ii.  192  ;  1894,  i.  467  ;  1895,  ii.  422 ;  1896,  ii.  315  ; 

1899,  ii.  358  ;  1900,  i.  307. 

Orinoco,  iron  ore  from.    1890,  i.  199. 

ORIOL,  R.,  books  on  mining  by.     1895,  ii.  634  ;  1896,  i.  575  ;  1897,  ii.  552. 

on  Spanish  coalfields.    1894,  i.  443,  ii.  318  ;  1895,  ii.  408. 

on  Spanish  iron-ore  mines.     1892,  i.  268. 

on  Spanish  statistics.    1894,  ii.  523;  1896,  i.  565  ;  1897,  i.  614. 

ORLEANS,  Prince  Henry  de,  on  coal  in  Tonkin.    1894,  ii.  325. 
ORME,  Reginald  Thomas,  elected  member.     1900,  ii.  5. 
Ormerod's  safety-catch.     1890,  ii.  716. 

ORMSBEE,  A.  F.,  on  electric  power  in  workshops.    1895,  ii.  535. 
ORMSBEE,  J.  J.,  on  coal-washing.     1896,  i.  386. 

on  electricity  in  mining.     1895,  i.  354. 

on  loading  coal.    1896,  ii.  344. 

on  Sewanee  coal  seam,  Tennessee.     1891,  ii.  180. 

on  underground  haulage.     1897,  ii.  347. 

Ornamental  ironwork.     1896,  i.  481,  ii.  392;   1898,  i.  478;  1899,  ii.  448; 

1900,  i.  395. 

Orsat  apparatus,  modifications  of.    1891,  ii.  332. 
ORSMAN,  W.  J.,  on  coal-dust.     1895,  i.  366. 

on  explosives  and  blasting.     1892,  ii.  404 ;  1897,  i.  432,  ii.  354  ;  1898, 

i.  412  ;  1899,  ii.  376  ;  1900,  i.  329. 

ORTH,  K.,  on  pig-iron  casting  appliance.     1900,  ii.  496. 

ORTON,  E.,  book  on  mining  by.     1892,  i.  535. 

on  exhaustion  of  supply  of  natural  gas.     1890,  ii.  705. 

on  natural  gas  in  Kansas.     1899,  i.  334. 

on  natural  gas  in  Ohio.    1890,  i.  241  ;  1893,  i.  248. 

on  Sharon  coal  of  north-east  Ohio.     1893,  i.  229. 

on  Trenton  limestone  as  a  source  of  petroleum.     1890,  ii.  703. 

OSANN,  B.,  on  utilisation  of  blast-furnace  gas.     1900,  ii.  592. 

on  utilisation  of  iron  ores.     1894,  i  521. 

OSBORNE,  L.  A.,  on  photography  in  ironworks.     1900,  i.  377. 

OSBORNE,  T.  B.,  on  determination  of  phosphorus  in  slag.     1892,  ii.  525. 

Oscillating  hot-saw.    1891,  i.  465. 

O'SHEA.  L.  T.,  on  explosives  and  blasting.     1898,  i.  411  ;  1899,  ii.  376. 

on  magnetic  properties  of  manganese  bteel.    1890,  ii.  837. 

on  preparation  of  pure  iron.    1897,  ii.  487. 

2a 


370  GENERAL  INDEX. 

O'SHEA,  L.  T.,  on  recovery  of  by-products.     1897,  ii.  326. 

OsLER's  glassworks.    1895,  ii.  327. 

OSMOND,  F.,  book  on  metallurgy  by.    1900,  i.  493. 

on  allotropic  iron.     1898,  i.  214. 

on  alloys  of  iron  and  nickel.    1894,  i.  684. 

on  aluminium  steel.    1890,  ii.  198. 

on  carbon  and  iron.     1897,  ii.  142. 

on  condition  of  silicon  and  aluminium  in  iron.    1891,  ii.  319. 

on  constitution  of  steel.     1899,  ii.  234. 

on  cooling  curves.    1895,  ii  247. 

on  critical  points  of  iron.     1900,  L  402. 

Paper  on  *'  Critical  points  of  iron  and  steel,"  1890,  i.  88 ;  experimental 
method,  39  ;  results  of  experiments,  40 ;  electrolytic  iron,  41 ;  extra  mild, 
mild,  medium  and  hard  steels,  42 ;  white  pig  iron,  42 ;  discussion  of 
results,  44  ;  selected  examples,  influence  of  initial  temperature  and  rate 
of  cooling,  theory  of  hardening,  49  ;  phenomena  observed  between  600" 
and  1000° — heating  and  cooling  below  600* — theory  of  tempering,  53 ; 
influence  of  foreign  elements,  55  ;  boron  and  nickel,  56  ;  mang^ese,  57 ; 
copper,  59 ;  chromium,  60  ;  tungsten,  61 ;  silicon,  62 ;  arsenic,  64  ;  phos- 
phorus, 64  ;  sulphur,  65  ;  general  conclusions,  66 ;  bibliogpraphy  of  subject, 
69.— i>Mcta»um ;  T.  Wrightson,  72  ;  Sir  W.  C.  Roberts- Austen,  73  ;  R.  A. 
Hadfield,  74  ;  Dr.  Gore,  76  ;  G.  J.  Snelus,  78  ;  Sir  L.  Bell,  78. 

on  crystalline  structure.    1898,  i.  190. 

on  crystallography  of  iron.     1900,  ii.  540. 

on  deformation  of  metals  under  pressure.    1891,  i.  580. 

on  determination  of  carbon.    1897,  i.  268. 

on  electrical  resistance  of  iron  and  steel.     1893,  ii.  493. 

on  hardening  of  steel.     1895,  ii.  291  ;  1896,  i.  209,  493. 

Paper  on  "Howe's  researches  on  the  hardening  of  steel.'*  1896,  i.  180 ; 
nickel  steels,  181  ;  manganese  steels,  183  ;  carbon  steels,  184 ;  conclusion, 
lS5.—IHseu88ion:  R.  A.  Hadfield,  188;  J.  0.  Arnold,  200;  J.  E.  Stead, 
206 ;  T.  Wrightson,  207.— Corrftipondence :  J.  Hopkinson,  208 ;  F.  Osmond, 
209 ;  J.  Parry,  211 ;  Sir  W.  C.  Roberts-Austen,  215  ;  H.  D.  Hibbard,  218. 

on  influence  of  elements  on  iron.     1894,  i.  149. 

on  influence  of  temperature  on  steel.    1899,  ii.  458  ;  1900,  i.  410. 

on  influence  of  phosphorus  on  cold -shortness.     1897,  i.  245. 

on  Le  Chatelier  pyrometer.     1891,  i.  99. 

on  magnetic  properties  of  iron  and  steel.    1900,  i.  407. 

on  metallography.    1893,  ii.  488  ;  1894,  ii.  441  ;  1897,  ii.  252 ;   1898, 

i.  501. 

on  micro-metallurgy  of  iron  and  steel.    1895,  i.  456  ;  1896,  i.  491. 

on  micro-structure  of  iron.    1900,  i.  397. 

Paper  on  **The  micro-structure  of  steel,"  1891,  i.  100. — DiseuMnon: 

Sir  W.  C.  Roberts-Austen,  101 ;  Sir  J.  Kitson,  101. 

on  microscopic  accessories  for  metallographers.     1897,  i.  54. 

on  microscopic  examination.    1894,  i.  316. 

on  missing  carbon.     1896,  ii.  187. 

on  nickel  steel  tests.     1899,  i.  437. 

on  physics  of  steel.     1892,  i.  464. 

on  relation  of  carbon  to  iron  at  high  temperatures.    1897,  i.  188. 

on  solution  theory  of  iron  and  steel.    1898,  i.  271 ;  1899,  i.  237. 

on  thermal  treatment  of  iron.    1890,  i.  102 ;  1891,  i.  117. 

on  thermal  treatment  of  steel.    1899,  ii.  217. 


GENERAL  INDEX.  371 

OSMOND,  F.,  report  on  the  chromium  steels  of  R,  A.  Hadfield.    1892,  a  116. 

OSNABRCCK,  iron  ore  of.     1896,  i.  278 ;  1896,  i.  301. 

steelworks.    1896,  i.  467. 

OSTBERG,  Petter,  elected  member.     1899,  i.  4. 

on  alloys  of  iron.    1891,  ii.  302. 

OSTENFELD,'  A.,  on  steel  bridges.    1897,  i.  516. 

Ostrau-Karwin  coal  district.    1890,  ii.  862 ;  1894,  i.  628,  ii.  314 ;  1896;  ii. 
608. 

O'SULLIVAN,  James,  on  sulphate  of  ammonia  from  blast-furnaces.    1897, 
i.  300. 

OSWALD,  R.,  on  ventilation  of  collieries.     1900,  ii.  479. 
OTEHA,  N.,  on  coke  analysis.     1898,  i.  640. 
Ottawa  iron  ore  deposits  of.     1890,  i.  192. 

visit  to.     1890,  s.  v.  467. 

OTTO,  Carl,  obituary  notice  of.    1897,  ii.  257. 

on  steel  manufacture.    1896,  i.  440. 

on  tests  of  old  boiler  plates.     1896,  i,  477. 

OTTO,  H.,  on  coal  in  Baden.    1891,  i.  282. 

on  corrosion  of  wrought  iron  and  steel.    1896,  ii.  431. 

Otto  coke-oven.    1893,  i.  238. 

Otto-Hoffmann  and  Hussener  coke-ovens.    1896,  i.  328  ;  1899,  i  330. 

OUELIIASSA.S  iron  ore  mines,  Algeria.    1894,  ii.  290. 

OUGR^E  steelworks,  pig  iron  from  the.     1897,  ii.  396. 

Outbursts  of  soft  coal  and  gas.    1893,  i.  271. 

OUTERBRIDGE,  A.  E.,  on  advance  in  foundry  methods.     1896,  i.  407. 

on  American  industries.    1897,  i.  620. 

on  cast  iron.     1898,  i.  610. 

on  electric  foundry  cranes.    1896,  ii.  363. 

on  iron  ore  in  Newfoundland.     1897,  ii.  272. 

on  manganese.     1898,  i.  525. 

on  mobility  of  molecules  of  cast  iron.     1896,  i.  602. 

on  preparation  of  moulding  sand.     1896,  i.  427. 

on  testing.     1898,  i.  513. 

OUTREY,  G.,  on  iron  ore  in  Portugal.    1900,  i.  270. 

Ov^AL  passes,  determining  dimensions  of.     1896,  ii.  494. 

OVEREND,  J.,  on  Mexican  coalfields.     1894,  i.  451. 

OVBRWINDTNO,  prevention  of.    1890,  i.  251 ;  1891,  i.  267  ;  1892,  ii.  394  ;  1898, 

i.  253,  il  390 ;  1896,  ii.  324 ;  1898,  ii.  431. 
OWEN,  J.  S.,  on  manufacture  of  steel  castings.     1894,  i.  560. 
OWEN,  Thomas,  elected  member.    1899,  ii.  6. 
OWENS,  W.  G.,  on  meteorites.    1893,  i.  197. 
Owens  College.    1899,  ii.  252. 
Oxfordshire,  iron  ore  in.    1899,  ii.  308. 
Oxidation,  colour,  of  surface  of  metals.    1890,  i.  361. 
Oxide,  determination  of.    1897,  i  574. 
Oxides  in  iron  and  steel.    1897,  i.  564. 
Oxygen,  determination  of.    1899,  ii.  493. 

in  ingot  metal.    1896,  ii.  680. 

in  malleable  iron.     1893,  i.  392. 

in  steel.    1899,  i.  450. 

Ozokerite.    1896,  i.  338. 


372  GENERAL  INDEX. 

Ozokerite  in  Austria,  production  of.    1899,  ii.  500. 

in  Galicia.    1891,  i.  311 ;  1900,  i.  316,  ii.  467. 

in  Hungary.    1890,  ii.  705. 

in  Moldavia.    1898,  i.  398. 

mines,  electric  transmission  of  power  in.    1898,  i.  399. 


P. 

PACKARD,  R.  L.,  on  bauxite  in  United  States.    1893,  ii.  333. 
PACKER,  G.  S.,  on  colour  gauges.    1894,  ii.  171. 

on  determination  of  chromium.     1895,  ii.  168. 

on  production  of  pure  iron  and  steel.     1892,  i.  98. 

on  standard  methods  of  analysis.     1896,  i.  127. 

PADLBY,  C.  S.,  on  chemistry  of  open-hearth  furnace.     1896,  i.  443. 

PAEPE,  D.  DB,  on  calorific  value  of  coal.     1899,  i.  306. 

PAGE,  C.  H.,  elected  member.     1896,  L  3. 

PAGE,  W.  N.,  on  origin  of  anthracite  in  Pennsylvania.    1898,  ii.  355. 

PAGLIANI,  S.,  on  Italian  petroleum.    1894,  ii.  341. 

Paints,  iron  oxide.    1897,  i.  564. 

Pal«ontoloqy  of  coal.     1897,  ii.  321. 

Palatinate,  iron  ore  in.    1890,  i.  191. 

PALGEN,  C,  book  on  metallurgy  by.    1896,  ii.  487. 

on  basic  Bessemer  process.     1893,  1.  336. 

Palladium  steel.    1900,  i.  430. 

PALLAUSCH,  A.,  on  graphite  district  of  South  Bohemia.    1890,  ii.  740. 

PALLlt  A.,  on  herculite.    1892,  ii.  402. 

PALMBERG,  K.  A.,  on  improvements  in  preparation  of  peat.    1893,  ii.  361. 

on  peat-pressing  works.     1898,  ii.  456. 

PALMER,  A.  N.,  on  history  of  iron.     1900,  i.  369. 
PALMER,  H.,  on  electric  pumping  plants.    1892,  i.  367. 

on  microscopic  examination  of  coal-dust.     1890,  i.  265. 

on  screening  and  cleaning  coal.     1895,  ii.  452. 

PALMER,  R.  H.,  on  graphite.    1900,  i.  291. 

on  moulding.     1899,  i.  391. 

PALMROS,  A.,  on  electric  transmission  of  power.     1898,  ii.  433. 

PAMELY,  C,  books  on  mining  by.     1891,  i.  484  ;  1893,  ii.  563 ;  1896,  i.  575  ; 

1898,  ii.  601. 
Pamirs,  iron -smelting  in  the.    1898,  ii.  486. 
PANIOWSKI,  A.,  book  on  mining  by.    1899,  ii.  532. 
PANTJUCOFF,  N.  S.,  on  chemistry  of  petroleum.     1900,  ii.  452. 

on  petroleum  in  Russia.    1900,  ii.  456. 

PARDEE,  F.,  on  coal-screening  and  washing.     1900,  i.  343. 

on  extinction  of  fire  in  mines.    1899,  ii.  383. 

PARENT,  L.,  on  screening  coal.     1897,  ii.  367. 
Pabis  Exhibition.    1900,  ii.  598. 

iron  and  steel  at.    1890,  ii.  816. 

mining  machinery  at.     1890,  ii.  712. 

visit  to.     1900,  ii.  356. 

Pabis  meeting,  reference  of  Council  to.    1890,  i.  5. 
PARK,  J.,  on  coal  in  New  Zealand.     1900,  i.  299. 


GENERAL  INDEX.  373 

Park  Brothers'  works.    1890,  s.  v.  276,  292. 

Park  haematite  mines     1892,  ii.  332. 

PARKER,  A.,  elected  member.    1895,  i.  3. 

PARKER,  B.,  on  coal-cutting  machinery.     1899,  ii.  374. 

PARKER,  E.  W.,  on  by-product  ovens.     1899,  ii.  354. 

on  coal-cutting  machinery.     1897,  ii.  364  ;  1899,  i.  345,  ii.  374  ;  1900, 

ii.  471. 

on  coal  and  coke  statistics  of  the  United  States.    1896,  i.  543,  ii.  626 ; 


1897,  i.  616,  ii.  643  ;  1898,  i.  679,  ii.  694 ;  1899.  i.  602,  ii.  524. 
on  Pennsylvanian  collieries.    1898,  i.  427. 


PARKER,  R.  A.,  on  diamond  boring.     1895,  i.  296. 

on  electric  haulage  in  iron  mines.    1895,  i.  299. 

on  iron  manufacture  at  Marquette.    1891,  i.  480. 

on  iron  ore  in  Canada.    1893,  i.  183. 

on  Mesabi  Range.    1895,  i.  294. 

on  shaft-sinking  at  the  Ludington  mine.     1895,  i.  296. 

PARKER,  W.,  on  coal-cutting.     1898,  ii.  435. 

on  standard  methods  of  analysis.    1894,  i.  602. 

Pabkeb,  Thomas,  Jiimited.    1895,  ii.  321. 

PARKES,  Hbnry  Pebsehouse,  obituary  notice  of.     1900,  i.  255. 

PARKES,  J.,  on  casting  plate  slabs.    1892,  i.  444. 

Parkoate  steelworks.    1890,  ii.  786. 

PARKHURST,  E.  G.,  on  making  rifle  barrels.    1900,  i.  394. 

PARKINSON,  John,  elected  member.    1895,  i.  3. 

PARKYN,  Daniel  Adamson,  elected  member.    1895,  il  7. 

PARNABY,  Christopher,  elected  member.     189i,  i.  3. 

PARNELL.  C.  S.,  on  iron  ores  in  Wicklow.     1891,  i.  251. 

PARR,  S.  W.,  on  iron  determination.    1897,  i.  575. 

PARR,  W.  M.,  book  on  mining  by.     1898,  i.  451. 

PARRY,  J.,  on  aluminium  in  ferro-carbon  alloys.     1894,  ii.  120. 

on  analysis  of  iron  and  steel.     1893,  i.  403. 

on  carbon  in  iron.    1893.  ii.  74. 

on  carburisation  of  iron.    1892,  ii.  606. 

on  composition  of  pig  iron.     1893,  ii.  440. 

on  crystalline  structure.    1898,  i.  190. 

— on  hardening  of  steel.    1896,  i.  211. 

on  influence  of  elements  on  iron.    1894,  i.  2.32. 

on  influence  of  phosphorus  on  cold-shurtness.     1897,  i,  242. 

on  iron  alloys.     1893,  ii.  51(5 ;  1896,  i.  281. 

on  metallography.    1898,  ii.  527. 

on  physical  analysis  of  steel.     1899,  ii.  451. 

on  practice  in  chemistry  of  iron.     1894,  ii.  460  ;  1895,  ii.  580. 

on  solution  theory.     1898,  i.  272. 

on  spectrum  of  iron  and  the  periodic  law.    1892,  i.  484. 

on  standard  methods  of  analysis.     1894,  i.  600 ;  1896,  i.  129. 

on  ternary  alloys.     1895,  i.  253. 

on  thermo-chemistry.    1895,  ii.  126. 

PARSHALL,  H.  F.,  on  electric  generators.     1898,  i.  607. 

on  magnetic  properties  of  iron.    1896,  ii.  398. 

on  use  of  steel  in  electric  machines.    1894,  i.  576. 

PARSONS,  P.  M.,  obituary  notice  of.     1892,  ii.  295. 


374  GENERAL   INDEX. 

PARTHIEL,  A.,  on  volumetric  determination  of  iron.     1890,  i.  374. 
PAS  DE  Calais,  coalfield.    1895,  i.  317 ;  1900,  i.  296. 

coke-ovens  in.    1891,  ii.  190. 

PASQUET,  H.,  on  working  coal.     1898,  ii.  440. 

PASQUIER,  P.,  on  manafactnre  of  tin  plates.    1899,  i.  417,  ii.  450. 

Pass-by  in  a  winding  shaft.    1895,  ii.  432. 

Passage  of  carbon  into  iron  during  cementation.    1898,  i.  525. 

Passaic  RoUing-Mill  Company's  works.    1890,  s.  v.  407. 

Zinc  Company's  works.     1890,  s.  v.  407. 

Passive  state  of  iron  and  steel.     1890,  ii.  848  ;  1891, 1.  426  ;  1892,  ii.  482. 
PASSON,  M.,  on  analysis  of  basic  slag.    1896,  i.  539,  ii.  455  ;  1897,  ii.  511. 

on  phosphoric  acid.     1897,  i.  577. 

PASTOR,  G.,  vote  of  thanks  by.     1894,  ii.  210. 
Patent  fuel,  press  for.    1891,  ii.  184. 
PATRICE,  F.,  on  casting  sand.     1892.  ii.  445. 
Pattebn  shop.     1896,  ii.  364. 

shop  costs.     1896,  ii.  365. 

Pattern-making.    1896,  i.  427  ;  1899,  ii.  416. 

PATTERSON,  Dr.,  on  history  of  coal-mining  in  Pictou  district.     1894,  i.  607. 

PATTERSON,  J.  G.,  on  lighting  of  collieries.    1900,  ii  480. 

PATTERSON,  P.  C,  elected  member.     1900,  i.  3. 

PATTINSON,  Hugh  Salvin,  elected  member.    1900,  ii.  5. 

on  determination  of  manganese.     1892,  ii.  522 ;  1900,  ii.  583. 

on  determination  of  phosphorus  and  arsenic.    1893,  i.  419. 

PATTINSON,  J.,  on  determination  of  chromium.     1895,  ii.  158. 

on  determination  of  manganese.     1892,  ii.  522  ;  1900,  ii.  583. 

on  determination  of  phosphorus  and  arsenic.     1893,  i.  419. 

on  manganese  ores  in  Brazil.     1900,  i.  215. 

on  permeability  of  steel-melting  crucibles.     1897,  i.  86. 

on  standard  methods  of  analysis.    1896,  i.  131. 

PAUL,  Dr.,  on  explosives  and  blasting.     1899,  ii.  376. 
PAUL,  F.  W.,  appointed  scrutineer.    1898,  i.  1. 

on  charging  open-hearth  furnaces  by  machinery.    1897,  i.  107. 

on  chemical  phenomena  in  the  manufacture  of  steel.     1890,  i.  144. 

on  Mond  gas  in  the  manufacture  of  steeL    1896,  i.  161. 

on  nickel  steel.     1895,  ii.  188. 

on  open-hearth  steel.     1894,  ii.  150  ;  1898,  L  488. 

on  output  of  plate-mills.    1898,  ii.  489. 

on  pickling  wire.     1898,  i.  515. 

on  production  of  pure  iron  and  steel.     1892,  i.  96. 

on  recovery  of  by-products.     1898,  i.  445. 

on  thermal  and  mechanical  treatment  of  steel.    1899,  ii.  211. 

on  "  Weardale  "  furnace.     1897,  i.  74. 

PAUL,  J.  W.,  on  arsenic  in  steel.     1895,  i.  122. 
on  fire-damp  explosions.     1900,  ii.  479. 

on  history  of  coal-miuing.     1899,  i.  362. 

on  West  Virginia  coal.     1896,  i.  342. 

PAULEWSKI,  B.,  on  solution  theory  of  iron  and  steel.     1899,  i.  455. 
PAULOVITCH,  M.,  on  utilisation  of  blast-furnace  slag.     1891,  ii.  248. 
PAWECK,  H.,  on  metallurgical  analysis.     1899,  ii.  480. 
PATNE,  C.  Q.,  on  magnetic  separation.    1894,  i.  428. 


GENERAL  INDEX.  375 

PAYNE,  G.,  on  ironworks  in  Kent.    1895,  ii.  477. 

PAYNE,  H.  L.,  on  determination  of  sulphur.    1893,  i.  409. 

Pazzai^o  iron  ore  deposits.     1899,  iL  311. 

PEACE,  G.,  on  shaft-sinking.     1900,  i.  321,  ii  463. 

PEACE,  Maskell  W.,  obituary  notice  of.     1892.  ii.  293. 

PEACOCK,  F.  T.,  on  ventilation  of  collieries.    1900,  ii.  479. 

PBARCE,  G.  O.,  on  gold  in  coal.    1895,  i.  326. 

PEARCB.  W.,  on  coal  in  Canada.     1896.  iu  301. 

Peabn,  Frank,  &  Company,  Limited.    1899,  ii.  287. 

PEARSE,  James  Alfred,  elected  member.    1894,  ii.  4. 

PEARSE,  W.  J.,  on  iron  manufacture  in  Luxemburg.     1895,  i.  398. 

PEARSON,  Edwin  Maidstone,  elected  member.    1895,  i.  3. 

PEARSON,  George  Frederick,  elected  member.    1900,  i.  3. 

PEARSON,  Henry  William,  elected  member.    1900,  i.  3. 

PEARSON,  Louis  Gairdner,  elected  member.    1897,  i.  2. 

PEARSON,  R.  T.,  elected  member.     1896,  i.  3. 

PEARSON,  W.  A.,  on  wheel-forging  machine.     1894,  i.  663. 

PEARY,  R.  E.,  on  meteorites.    1897,  ii.  280 ;  1898,  ii.  367  ;  1900,  i.  281. 

PEASE,  A.,  obituary  notice  of.    1898,  ii.  330. 

PEASE,  F.  N.,  on  determination  of  carbon.     1894,  i.  609. 

on  determination  of  phosphorus.     1893,  ii.  528 ;  1894,  ii.  491. 

on  standard  methods  of  analysis.     1894,  i.  603. 

PEASE,  Henry  Fell,  obituary  notice  of.    1897,  i.  312. 

PEASE,  Herbert  Pike,  elected  member.    1896,  ii.  4. 

PEASE,  Sir  Joseph,  votes  of  thanks  by.     1892,  i.  8 ;  1899,  i.  238. 

PEASE,  R.,  elected  member.    1896,  i.  3. 

Peat.    1892,  ii.  369  ;  1900,  ii.  443. 

ash.     1893,  i.  234. 

briquettes.     1899,  ii.  397. 

carbonisation  of.    1894,  ii.  340. 

charcoal.     1893,  i.  235  ;  1898,  ii.  409  ;  1899,  i  322,  ii.  352. 

charcoal  oven.     1891,  ii.  187. 

' —  deposits  of  Eden  Lake,  Austria.     1890,  ii  695. 

deposits  of  Northern  Sweden.    1898,  ii.  349. 

fuel,  manufacture  of.     1893,  ii  361  ;  1900,  ii.  487. 

gas  from.    1894,  i.  477. 

in  Hungary.    1897,  i.  377. 

utilisation  of.     1894,  i.  454  ;  1898,  i.  447  ;  1899,  i.  377. 

value  of,  as  fuel.     1898,  i.  233. 

Peat-coke.    1898,  i  389. 

Peat-pressing  works.    1898,  ii.  456. 

PECHIN,  E.  C,  on  blast-furnaces  in  Virginia.     1892,  i.  401. 

on  brown  iron  ore  of  the  Southern  United  States.     1891,  ii.  145. 

on  chilled  iron  castings.     1897,  ii  412. 

on  early  blast-furnaces  in  America.    1892,  i  393. 

on  early  days  of  iron  manufacture.     1895,  i.  418. 

Paper  on  "  The  iron  development  and  ore  resources  of  Virginia,"  1890, 
ii  318  ;  early  charcoal  furnaces,  318 ;  geological  conditions  of  ores,  319  ; 
the  Oriskany  brown  ore,  320 ;  analysis  of  furnace  samples,  323  ;  Clinton 
ore,  324  ;  Big  Stone  Gap  ore,  325  ;  the  valley  of  Virginia,  327  ;  the  Blue 
Ridge  ores,  329 ;  the  Cripple  Creek  region,  330 ;  ore  washing,  331  ;  the 


376  GENERAL  INDEX. 

PECHTN,  E.  C.  {continued)-  - 

Gossan  ore  fields,  833  ;  limestones  and  dolomites,  336  ;  Flat  Top  coal  and 
coke,  33C ;  analysis  of  coal  and  coke,  337 ;  distance  to  furnaces,  338 ; 
character  of  Virginia  mineral  field,  339. 

on  iron  manufacture  in  Alabdma.    1894,  ii.  390. 

on  iron  ore  in  Virginia.     1890,  ii.  661 ;  1892.  i.  280,  il  318 ;  1896,  i. 

308. 

on  mechanical  coke  drawer.    1893,  ii.  369. 


PECKHAM,  H.  E.,  on  analysis  of  bitumen.     1897,  ii.  511  ;  1900,  i.  442. 
PECKHAM,  S.  F.,  on  analysis  of  bitumen.    1897,  ii.  511 ;  1900,  i.  442. 

on  asphalt.    1896,  i.  363  ;  1900,  i.  317. 

on  chemistry  of  petroleum.     1900,  ii.  45H. 

on  nitrogen  contents  of  Galifomian  bitumen.    1894,  ii  343. 

on  petroleum  in  California.    1898,  ii.  421 . 

on  Trinidad  pitch.     1895,  ii.  426  ;  1897,  i.  403. 

Peculiar  efflorescence  upon  pig  iron.    1900,  i.  357. 

forms  of  iron.     1897,  ii.  491. 

PEDRICK,  H.  A.,  on  use  of  compressed  air  in  the  foundry.    1895,  ii.  485. 

PEEL,  A.,  on  West  Virginian  coal  mines.     1894,  i.  450. 

PEEL,  R.,  book  on  mining  by.    1893,  ii.  563. 

Peel  Park,  Salford,  Royal  Museum  and  Libraries.    1899,  ii.  249. 

PEELE,  R.,  on  preliminary  hoisting  plant  for  mines.     1897,  ii.  287. 

on  underground  haulage.    1899,  i.  341 ;  1900,  i.  326. 

on  winding  ropes.     1900,  i.  324. 

PEGGE,  Ernest  Lionel,  elected  member.    1898,  i.  3. 
PEHRSON,  Erland  Victor,  elected  member.    1900,  i.  3. 
PEILE,  W.,  on  bauxite.     1894,  ii.  303. 

on  iron  ore  mining  in  Antrim.     1894,  ii.  275. 

on  Transvaal  coalfields.     1899,  i.  313. 

PETRCE,  B.  0.,  on  magnetic  properties  of  iron  and  steel.     1899,  i.  421. 
PBLATAN,  L..  on  coalfields  of  New  Caledonia.    1892,  ii.  36S. 
PELLATI,  N.,  on  magnetic  concentration.     1900,  ii.  422. 
PELLET,  on  determination  of  sulphur.     1900,  ii.  586. 
PELLTSSIER,  E.,  on  new  explosives.     1892,  i.  356. 
Pelton  motors.    1896,  ii.  288. 

water-wheel.     1898,  i.  406. 

PELZER,  F.,  on  mine  ventilation.     1895,  i.  363. 

PEMBERTON,  H.,  on  analysis  of  ohromite  in  California.     1891,  ii.  164. 

on  determination  of  phosphoric  anhydride.     1894,  i.  618. 

on  determination  of  phosphorus.     1894,  i.  611. 

Penarth  dock.    1897,  ii.  236. 

PENFIELD,  S.  L.,  on  natural  ferric  sulphates  from  Chili.     1891,  i.  259. 

on  supposed  new  sulphides  of  iron  and  nickel.     1893,  ii.  323. 

PENHALE,  M.,  on  chrome  iron  ore.     1896,  ii.  282. 

on  chrome  iron  ore  in  Canada.    1897,  ii.  303. 

PENHALLOW,  D.  P.,  on  cannel  coal  of  British  Columbia.     1893,  i.  225. 
PENKERT,  W.,  on  magnetic  properties  of  iron.     1895,  ii.  546. 
PENNOCK,  J.  D.,  on  by-product  ovens.     1899,  ii.  353. 

on  by-products  of  coke-ovens.     1900,  i.  306. 

on  coke-making.     1893,  ii.  368. 

on  fire-brick.     1896,  ii.  292. 


GENKKAL   INDEX.  377 

Pennsylvai^ia  anthracite  beds,  folds  and  faults  in.    1895,  ii.  414. 

anthracite  in.    1891,  i.  474  ;  1893,  ii.  399. 

coal  in.     1892,  ii.  364  ;  1898,  i.  230,  ii.  355  ;  1896,  ii.  303 ;  1898,  ii.  401. 

443 ;  1899,  ii.  349  ;  1900,  i.  299,  ii.  441. 

collieries  in.     1898,  i.  427. 

early  iron  manufacture  in.     1893,  ii.  451. 

iron  trade  of.     1891,  ii.  362. 

mine  water.    1898,  i.  421. 

petroleum  in.    1890,  I  404  ;  1896,  i.  336 ;  1897,  il  334. 

Pottstown  Iron  Company.    1891,  ii.  279. 

railroad  receipts,  expenses,  and  profits.    1890,  s.  v.  58. 

Steel  Company's  works.    1890,  s.  v.  45H. 


PENROSE,  R.  A.  F.,   book  on  mining  by.     1892.  i.  535. 

on  alteration  of  ore  deposits.     1895,  i.  274. 

on  limonite  in  Texas.    1892,  ii.  318. 

on  manganese  ore  in  Arkansas.    1891,  ii.  152. 

Percussion,  detonation  of  high  explosives  by.    1892,  ii.  404. 

drills,  electric.     1892,  i.  292. 

PERCY,  C.  M.,  book  on  mining  by.    1897,  ii.  552. 

on  ventilating  appliances.    1894,  ii.  367. 

PERCY,  John,  work  done  by.    1899,  i.  36. 
PERCY,  R.  K.,  on  mine  surveying.     1897.  i.  434. 
PERCY,  T.  M.,  appointed  scrutineer.     1899,  ii.  5. 

on  desulphurisation.    1893,  i,  103. 

PEKILLON,  F.,  on  determination  of  nickel.     1898,  ii.  662. 

on  microstructure  of  iron.     1899,  i.  421. 

Periodic  law,  spectrum  of  iron  and.    1892,  i.  484. 
PERKIN,  H.,  book  on  mining  by.     1897,  ii.  552. 
Perkiomen  Creek,  anthracite  coal  near.     1894,  ii.  329. 
PERL.  G.,  on  German  steelworks.     1895,  ii.  517. 
Permanent  magnetism  of  nickel  and  steel.    1893,  ii.  494. 

way.     1898,  i.  94. 

way,  rusting  of,  in  tunnels.     1890,  i.  366. 

Permeability,  magnetic,  of  soft  steels.    1890,  i.  353. 

of  steel-making  crucibles.     1897,  i.  77. 

PERNOLET,  Arthur,  elected  member.     1897,  i.  2. 

PERRAULT,  A.,  on  determination  of  chromium.     1893,  i.  413. 

PERR1NE,  F.  A.  C,  on  electric  welding.    1891,  ii.  287. 

PERRODIL,  C.  DE,  book  on  metallurgy  by.    1897.  i.  628. 

PERRON,  C.  on  mineral  fuels  of  Italy.    i894,  ii.  317. 

PERROT,  W.,  on  hotblast  valves.     1896,  ii.  206. 

PERROY,  P.,  on  winding  appliances.     1899,  i.  337  ;  1900,  i.  324. 

PERRY,  John  Edwin,  elected  member.    1895,  i.  3. 

PERRY,  N.  W.,  on  electric  welding  of  tramway  rails.    1894,  ii.  428. 

on  utilising  culms.     1897,  i.  406. 

Persbero  iron  ore  mines.     1898,  ii.  318. 

Persia,  coal  in.    1894.  i.  452 ;  1895,  i.  323  ;  1898,  ii.  405  ;  1900,  i.  .302. 

iron  ore  in.     1894,  i.  421  ;  1898,  ii.  361  ;  1900,  i.  278. 

mineral  resources  of.     1900,  i.  471. 

petroleum  in.     1894,  i.  470 ;  1898,  ii.  422  ;  1900,  i.  314. 

Persistency  of  Swedish  iron  ore  deposits.     1899,  ii.  315. 


378  GENERAL  INDEX. 

Peru,  anthracite  in.     1898,  ii.  404. 

asphalt  in.     1891,  ii.  195  ;  1898,  i.  245. 

coal  in.     1892.  ii.  368  ;  1898,  i.  231 ;  1899,  i.  816. 

coal,  vanadium  in.     1895,  ii.  416. 

petroleum  in.    1890,  ii.  704  ;  1891,  ii.  195  ;  1892,  ii.  383. 

PESCHL,  A.  J.,  book  on  metallurgy  by.     1898,  il  600. 

PETEGHEM,  VAN,  on  testing  cast  iron  for  locomotive  cylinders.      1898, 
ii.  508. 

PETERMANN,  on  peat  charcoal.     1899,  ii.  352. 

PETERS,  E.  M.,  on  beehive  ovens.     1900,  i.  304. 

PETERS,  J.  D.,  on  coal-mining  in  Jackson  county.    1894:,  ii.  374. 

PETERS,  Samuel,  on  Bessemer  and  puddling  process.     1899,  ii  443. 

on  history  of  iron.     1899,  ii.  418. 

PETERSON,  H.,  on  chrome  steel.    1897,  i.  498. 

on  chromium  determination.    1897,  i.  671. 

PETERSSON,  W.,  on  iron  ore  deposits.    1899,  il  307 ;  1900,  ii.  406. 

on  Rontivare  iron  ore  deposit.    1894,  L  410. 

on  sampling  iron  ore.     1894,  ii.  300 ;  1895,  ii  391. 

Peterswald,  cannel  coal  of.     1897,  ii.  310. 
PETIT,  a,  book  on  metallurgy  by.    1891,  ii.  367. 
PETIT,  L.,  on  shaft-sinking.    1900,  i.  322. 
PETIT.  P.,  on  action  of  salt  on  iron.     1897,  i.  563. 

on  fire-damp.     1895,  L  372,  ii.  446 ;  1896,  L  880. 

on  fire-damp  explosions.     1900,  i.  337. 

on  g^phite  in  cast  iron.     1890,  ii.  849. 

on  mine  drainage.    1899,  ii.  381. 

on  prevention  of  ice  in  shafts.    1897,  ii.  342. 

on  sinking  through  quicksand.     1894,  ii.  348. 

on  ventilation  of  collieries.    1900,  i.  334,  ii.  478. 

on  winding  appliances.    1899,  ii.  370. 

Petition  for  Royal  Charter  of  Incorporation.     1899,  i.  11. 
PETITJEAN.  G.,  book  on  metallurgy  by.    1892,  i.  534. 
PETLEY,  William,  elected  member.    1899,  ii.  6. 
PETRLIK,  C,  on  shaft  sinking.     1898,  i  403. 
PETROFF,  I.,  on  coal  in  Alaska.     1891,  i.  295. 

Petroleum.     1894,  i.  467  ;  1896.  ii.  315,  482 ;  1897,  ii.  329 ;  1898,  i.  395,  ii. 
4iy  ;  1900,  ii.  449. 

acids  in,  from  Baku.     1892,  i.  339. 

and  natural  gas  fields  of  Pittsburgh.     1890,  s.  v.  423. 

and  natural  gas  in  Italy.    1892,  i.  338. 

as  fuel.     1892,  u.  377. 

chemistry  of.     1900,  ii.  462. 

combustion  of.    1897,  i.  404. 

composition  of.    1890,  i.  236  ;  1892,  ii.  380. 

crude  American.     1891,  ii.  193. 

Egyptian.     1890,  ii.  702. 

engines  in  mines.    1890,  ii.  723  ;  1891,  i.  330. 

flashing-point  of.     1896,  i.  353  ;  1899,  ii.  362. 

formation  of.    1891,  i.  305  ;  1898,  i.  241. 

from  Tscheleken  Island.     1896,  i.  357. 

genesis  of.     1896,  i.  353. 


GENERAL   INDEX. 


379 


I 


Pbtbolbum,  geology  of.     1900,  ii.  453. 

in  Alsace.     1891,  i.  309 ;   1898,  ii.  375 ;   1896,  i.  333,  ii.  423 ;   1896, 

i.  355. 

in  the  Argentine  Republic.     1890,  i.  238  ;  1892,  ii.  382. 

in  Assam.     1892,  i.  341  ;  1896,  ii.  425. 

in  Austria.     1890,  i.  382 ;  1892,  ii.  532  ;  1899,  il  500. 

in  Auvergne.     1895,  i.  333. 

in  Brunswick.     1896,  i.  334. 

in  Burma.     1894,  ii.  342. 

in  California.     1898,  i.  244  ;  1895,  i.  336 ;  1899,  ii.  361. 

in  Canada.     1891,  i.  455  ;  1893,  i.  244  ;  1899,  ii.  361. 

in  the  Caucasus.    1896,  i  357. 

in  Colorado.     1899,  ii.  361. 

n  Cuba.     1894,  ii.  343. 

n  Eastern  Europe.     1892,  ii.  381. 

n  Ecuador.    1892,  ii.  383. 

n  France.    1898,  i.  242. 

n  Galicia.  1892,  i.  337  ;  1893,  ii.  373  ;  1894,  ii.  505  ;  1898,  i.  546. 

n  Hanover.  1891,  ii.  194. 

n  Hungary.  1896,  ii.  424. 

n  India.  1890,  ii.  702  ;  1896,  i.  335. 

n  Italy.  1893,  ii.  375  ;  1894,  ii.  341. 

n  Japan.  1891,  i.  309  ;  1898,  i.  564. 

n  Java.  1893,  ii.  377. 

n  New  Zealand.     1890,  ii.  701. 

n  North  Alabama.     1892,  i.  339. 

n  North  America.     1896,  i.  335. 

n  Ohio.    1896,  ii.  316. 

n  Pennsylvania.     1890,  i.  404;  1892,  i.  340 ;  1896,  i.  336. 

in  Peru.     1890,  ii.  704  ;  1891,  ii.  195  ;  1892,  i.  341,  ii.  383  ;  1896,  i.  336. 

n  Roumania.     1890,  i.  237  ;  1892,  i.  517  ;  1899,  ii.  360. 

.n  Russia.  1891,  i.  308;  1892,  i.  519;  1893,  i.  243;  1894,  ii.  342, 
523  ;  1896,  i.  334  ;  1896.  i.  356,  :>64 ;  1897,  i.  610 ;  1898,  i.  391,  570  ;  1899, 
ii,  359  ;  1900,  ii.  615. 

—  in  Saghalien.     1893,  ii.  376. 

—  in  Servia.     1890,  i.  237. 

—  in  Somersetshire.     1894,  i.  468. 

—  in  Sumatra.     1892,  ii.  384 ;  1893,  i.  246.  ii.  377. 

—  in  the  Timan  district.     1890,  ii.  7l>2. 

—  in  the  Transvaal.     1891,  ii.  196. 

—  in  Trenton  limestone.     1890,  ii.  703 ;  1894,  ii.  343. 
in  United  States.     1890,  s.  v.  131  ;  1892,  ii.  381 ;  1893,  i.  244;  1894, 


i.  646. 

—  industry.     1893,  ii.  372  ;  1900,  i.  308. 

—  industry  of  the  Caucasus.     1898,  i.  434. 

—  industry  of  the  Ter  district.     1896,  i.  359. 

—  industry  of  United  States.     1894,  ii.  342  ;  1898,  iL  595. 

—  motor  for  underground  pumping.     1891,  ii.  217. 

—  motors.    1899,  ii.  362. 

—  of  the  Credo.     1896,  i.  356. 

—  of  San  Rafael.    1898,  ii.  377. 


380  GENERAL  INDEX. 

Petroleum,  origin  of.    1891,  ii.  192 ;  1892,  i.  337 ;  1895,  ii.  422 ;  1897,  i 
393 ;  1898,  ii.  424  ;  1899,  i.  331,  ii.  358  ;  1900,  i.  307. 

production  of.     1892,  i.  505  ;  1894,  ii.  532  ;  1897,  ii.  542. 

shale,  Australian.    1890,  ii.  701. 

sources  of.    1891,  i.  306  ;  1898,  i.  390. 

storage  of.    1891,  i.  311. 

sulphur  in.     1896,  i.  354. 

transport  of.     1894,  ii.  341. 

treatment  of.     1893,  ii.  873 ;  1897,  i.  393. 

use  of.    1897,  i.  393,  492. 

vapour  burners.    1898,  ii.  424. 

wells,  cost  of  boring.     1891,  i.  311. 

world's  consumption  of.     1894,  i.  648. 

world's  production  of.     1894,  ii.  535  ;  1900,  i,  487,  ii.  626. 

world's  supply  of.     1893, 1  241. 

Petrzkowitz  collieries.    1897,  ii.  313. 

PETTERSSON,  0.,  on  determination  of  carbon.    1890,  ii.  852  ;  1893,  ii  527. 

PETTIT,  Arthur  E.,  elected  member.    1894,  ii.  4. 

Pewabik  mine,  ore-mining  at.     1900,  ii.  419. 

PEYTON,  J.  L.,  on  iron-ore  mines  of  Virginia.     1892,  i.  280. 

PFANKUCH,  C,  on  transmission  of  power.    1896,  i.  372 ;  1899,  ii.  330. 

Philadelphia,  natural  gas  at.    1894,  ii.  344. 

visit  to.     1890,  s.  v.  410  ;  1890,  ii.  649. 

PHILIP,  A.,  on  colour  gauges.    1894,  ii.  171. 

PHILIP,  Hon.  Robert,  on  coal  in  Queensland.     1900,  ii.  590. 

Philippines,  coal  in  the.    1891.  ii.  177  ;  1898,  ii.  405. 

iron  ore  in  the.    1899,  i.  289. 

PHILIPS,  W.  G.,  on  underground  rope-haulage.    1892,  ii.  395. 
PHILLIPS,  D.,  on  corrosion  of  steel  and  iron  by  salt  water.    1891,  i.  427. 

PHILLIPS,  F.  C,  on  composition  of  natural  gas.    1894,  ii.  344 ;   1899,  L 
834. 

on  determination  of  phosphorus.     1894,  i.  612. 

on  determination  of  sulphur.    1896,  ii.  443. 

on  quantitative  analysis  of  natural  gas.     1894,  ii.  344. 

PHILLIPS,  H.  J.,  books  on  metallurgy  by.    1890,  ii.  891  ;  1891,  ii.  367  ;  1892, 
i.  535  ;  1894,  i.  649. 

on  experiments  with  carbonic  acid  bottles.    1895,  ii.  563. 

PHILLIPS,  J.  A.,  book  on  metallurgy  by.    1891,  ii.  367. 

book  on  mining  by.     1897,  i.  629. 

PHILLIPS,  John  Bbaven,  elected  member.    1894,  ii.  4. 

PHILLIPS,  P.,  book  on  metallurgy  by.     1894,  i.  649. 

PHILLIPS,  W.  B.,  books  on  metallurgy  by.     1896,  ii.  487  ;  1899,  i.  507. 

on  Alabama  coke.    1893,  i.  237. 

on  American  foundry  pig  iron.     1898,  i.  457. 

on  analysis  of  bauxite.    1898,  ii.  56*2. 

on  blast-furnaces  in  Alabama.     1897,  ii.  390. 

on  by-product  coke-ovens.    1898,  ii.  417. 

on  calcining  iron  ore.    1897,  i.  356. 

on  Campbell  coal- washer.     1893,  i.  287. 

on  chemist  and  the  blast-furnace.    1895,  ii.  481. 

on  coal  at  the  Omaha  Exhibition.     1898.  ii.  400. 
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PHILLIPS,  W.  B.,  on  coal  in  Alabama.    18»9,  i.  314. 

on  coal- washing  in  Alabama.     1898,  i.  429. 

on  coking  in  beehive  ovens.     1898,  i.  387. 

on  foundry  mixtures.    1897,  i  486. 

on  freeing  furnace  gases  from  dust.    1896,  i.  389. 

on  grading  pig  iron.    1897.  i.  480  ;  1899,  i.  382. 

on  iron  ore  in  Alabama.    1894,  i.  414  ;  1897,  1.  340. 

on  iron  ores  of  Kentucky.    1892,  i.  278. 

on  ironmaking.     1897,  i.  475. 

on  magnetisation  of  iron  ores.    1893,  ii.  331 ;  1895,  ii.  374. 

on  mining  brown  iron  ore  deposits  in  Alabama.     1898,  ii  375. 

on  phosphorus  in  iron  ore.     1892,  i.  282. 

on  pig  iron  in  the  Southern  United  States.     1897,  ii.  394. 

on  value  of  materials  in  iron  manufacture.    1896,  i.  419. 

on  Wetherill  method  of  magnetic  separation.    1896,  ii.  291. 

PHINNEY,  A.  J.,  on  natural  gas-field  of  Indiana.    1898,  ii.  380. 
Phcbnix  roll-works,  Pittsburgh.     1896,  iL  365. 

works,  Phcenixville.     1890,  s.  v.  272,  284. 

Phosphate  works  at  Luleft.    1898,  ii.  286. 

Phosphoric  acid,  determination  of.     1890,  ii.  856  ;  1891,  ii.  331  ;  1892,  i.  493  ; 
1894,  ii.  498  ;  1897,  i.  .576. 

acid,  determination  of  iron  in  presence  of.    1892,  L  493. 

acid  in  slag,  determination  of.    1890,  i.  375 ;  1897,  ii.  510 ;  1899,  ii. 

491. 

chalk  in  the  blast-furnace.    1900,  ii.  505. 

iron  ores  in  Sweden.     1891,  i.  253. 

iron  ores,  treatment  of.    1898,  i.  361. 


Phosphorus  and  iron.    1900,  ii.  60. 

determination  of.     1890,  i.  369,  ii.  851 ;  1891,  i.  434,  ii.  324 ;  1892,  i. 

486,  ii.  513 ;  1893,  i.  404,  419.  ii.  528,  538  ;  1894,  i.  610,  ii.  489;  1895.  i. 
504,  ii.  590 ;  1896.  I  532,  ii.  441,  454  ;  1897,  i.  568,  ii.  499,  509  ;  1898,  i.  534, 
ii.  556,  559  ;  1900,  i.  433,  436,  441,  ii.  575. 

effect  of.     1890,  ii.  829  ;  1898,  i.  511. 

elimination  of  arsenic  in  the  determination  of.     1891,  i.  436. 

in  the  blast-furnace.     1893,  i.  307. 

in  cast  iron.     1890,  i.  291 ;  1898,  ii.  205. 

in  coal,  determination  of.    1894,  ii.  500. 

in  crucible  steels.    1896,  ii.  374. 

in  Hudson  River  carbonates.    1890,  i.  197. 

in  iron  ore.    1892,  i.  281 ;  1900,  i.  2G6. 

influence  on  critical  points  of  iron  and  steel.    1890,  i.  64. 

influence  on  cold-shortness.    1897,  i.  224. 


-  reduction  of.     1894,  ii.  382. 


Photography  in  coal  mines.    1894,  i.  506 ;  1896,  i.  368. 

in  foundry  practice.     1894,  ii.  398. 

in  ironworks.     1900,  i.  377. 

Photometric  value  of  illuminants  in  mines.    1896,  i.  379. 

Physical  properties.  1890,  i.  354,  ii.  828  ;  1891,  i.  418,  ii.  187,  299  ;  1892,  i. 
463,  ii.  481 ;  1898,  i.  363,  ii.448  ;  1894,  i.  570,  ii.  441 ;  1895,  i.  456,  ii.  542  ; 
1896.  i.  486,  ii.  395 ;  1897,  i.  522,  ii.  451 ;  1898,  i.  501,  ii.  627  ;  1899,  i.  420, 
it  451  ;  1900,  i.  396,  ii.  540. 

PiAT  crucible  furnace.     1890,  i.  302. 
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PICCININI,  A.,  on  natural  gas.     1894,  i.  472. 

PiCKANDS,  Mather,  &  Co.,  on  Vermilion  iron  range.    1898,  i.  190. 

PICKERING,  Robert  Young,  elected  member.    1897,  ii.  7. 

Pickling  and  rusting,  effect  of,  on  strength  of  iron.    1891,  i.  428. 

PICTET,  R.,  on  magnetic  properties  of  iron.    1896,  ii.  649. 

PiCTOU  coalfield.     1891,  i.  285. 

PIDGEON,  Daniel,  obituary  notice  of.     1900,  ii.  391. 

PIEDBGEUF,  GuSTAV,  obituary  notice  of.     1897,  ii  267. 

PiBLER  Spirit  lamp  as  a  fire-damp  indicator.    1890,  i.  267. 

PIERCE,  A.  W.  K.,  on  mine  pumps.     1899,  i.  351. 

PIERCE,  E.  H.,  on  foundry  appliances.     1900,  ii.  509. 

PIERCY,  H.  J.  T.,  elected  member.    1896,  i.  3. 

PIERRONNE,  M.,  on  dimensions  of  a  blast-furnace.    1897,  ii.  380. 

PiETZKA  heating  furnaces.     1899,  i.  409. 

puddling  furnace.    1892,  i.  413. 

PIETZSCH,  F.,  book  on  metallurgy  by.    1896,  ii.  487. 
PIEZ,  C,  on  preparation  of  anthracite.     1898,  ii.  455. 
PiG-BREAKERS.     1897,  i.  46S  ;  1898,  i.  448  ;  1900,  ii.  495. 
PlO  iron.     1894,  i.  521 ;  1895,  ii.  457 ;  1897,  ii.  375  ;  1898.  ii.  458. 

action  of  hydrochloric  acid  on.    1891,  i.  428. 

analyses  of.    1890,   ii.  758;  1891,  i.  361,364;  1893,  i.  310;  1895,  i. 

404. 

anthracite,  cost  of  production  of.    1892,  ii.  433. 

at  Florence,  Alabama,  cost  of  making.    1890,  i.  288. 

basic,  manufacture.     1890,  i.  283,  291. 

breaking.     1894,  ii.  388. 

calcium  and  magnesium  in.     1892,  ii.  438. 

casting.     1896,  il  354. 

casting  appliance.     1900,  ii.  496. 

chemical  composition  of.     1890,  i.  291,  ii.  758;  1891,  i.  361,  ii.  246; 

1892,  i.  403,  ii.  434 ;  1893,  i.  309,  ii.  440 ;  1894,  i.  529,  ii.  392 ;  1896,  i. 
401,  ii.  478;  1896,  i.  419,  ii.  355;  1897,  i.  475,  ii.  395;  1898,  i.  456,  ii. 
474  ;  1899,  i.  383  ;  ii.  409  ;  1900,  i.  357,  ii.  604. 

control  of  silicon  in.     1892,  i.  403,  ii.  434. 

cost  of,  in  North  Carolina.     1890,  i.  288. 

cost  of,  in  United  States  and  England.     1890,  s.  v.  26. 

cost  of  production  of.     1890,  ii.  755. 

desiccation  of  the  blast  in  manufacture  of.     1891,  i.  360. 

distribution  of  carbon  in.     1895,  i.  492. 

effect  of  re  melting.     1900,  ii.  504. 

elimination  of  sulphur  from.     1891,  ii.  248. 

for  use  in  forges.     1891,  i.  376. 

foundry.     1898,  i.  469. 

foundry,  made  from  Swedish  iron  ores.     1890,  i.  293. 

fractures  and  their  value  in  foundry  practice.     1899,  ii.  160. 

from  Lombardy.     1900,  i.  357. 

from  Longwy  steelworks.     1897,  ii.  398. 

from  Ougrde  steelworks.     1897,  ii.  396. 

from  pyritic  ores.     1898,  ii.  474. 

grading  of.     1892,  i.  405,  ii.  435 ;    1893,  i.  315 ;   1894,  ii.  396  ;  1897, 

i.  479. 
industry,  influence  of  situation  upon.     1892,  ii.  432. 
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Pio  iron,  irregular  distribation  of  silicon  in.    1892, 1.  404. 

low  in  phosphoros,  manufacture  of.    189^  L  399. 

made  from  titaniferous  ores.    1900,  i.  357. 

manganese  and  sulphur  in.    1892,  i  404. 

manufacture  of.    1890,  s.  v.  162. 

mixers.    1896,  i.  454. 

occurrence  of  vanadium  in.     1900,  ii.  605. 

peculiar  efflorescence  upon.    1900,  i.  357. 

production  of.     1890,  i.  279,  ii.  742 ;  1891,  i.  350,  ii.  233  ;  1892,  i.  39, 

ii.  422 ;  1898,  i.  290,  ii.  422;  1894,  i.  521,  ii.  382 ;  1895,  i.  386,  ii.  457 ; 
1896,  i.  390,  ii.  347  ;  1897,  i.  450,  iL  376 ;  1898,  i.  431,  ii.  458  ;  1899,  i.  368, 
ii.  398 ;  1900,  i.  345,  ii.  490. 

rusted,  loss  of  carbon  in.    1891,  i.  426. 

sand  on.     1896,  iL  168. 

sulphur  in.    1898,  ii.  440. 

washing.    1894,  i.  552. 


PIGGFORD,  J.,  on  haulage.     1897,  i.  415. 

PILAR,  J.,  on  explosives.    1894,  ii.  358. 

Pile  for  manufacturing  bar  iron.     1891,  i.  380.  • 

Piling  scrap  iron,  hammer  for.     1892,  L  444. 

PILKINGTON,  H.,  on  blast-furnace  plant  and  equipment.    1892,  i.  394. 

:—  on  foundry  iron.    1900,  i.  361. 

on  manufacture  of  basic  pig  iron.     1890,  i.  283. 

PILKINGTON,  William  W.,  elected  member.     1894,  ii.  4. 

PILLBZ,  P.,  on  fire-damp  detection.    1895,  ii.  447. 

on  iron  industry  of  Russia.    1894,  ii.  522. 

Pilot  Knob,  iron  ore  deposit  at.    1891,  ii.  144. 

mine.    1890,  s.  v.  85. 

PiLBBN  coal  basin.     1896,  ii.  299. 

PINB  Mill  Company,  Ltd.,  Oldham.    1899,  ii.  261. 

PINGBT,  H.— 

Paper  on  *'  The  development  of  the  iron  industry  in  France  from  1888 
to  1898,"  1900,  ii.  39 ;  similar  papers  at  the  preceding  meetings  of  the 
Institute  in  Paris,  39 ;  coal,  30  ;  iron  ore,  41  ;  pig  iron,  43 ;  wrought  iron, 
47 ;  steel,  49 ;  Bessemer  steel,  50  ;  open-hearth  steel,  52 ;  miscellaneous 
steel,  53 ;  recent  progress,  54. — DUciusion  :  Sir  W.  Roberts-Austen,  58 ; 
A.  Greiner,  68  ;  Sir  L.  Bell,  68  ;  W.  Whitwell,  59. 

PINHOOK  gas-field.    1892,  ii  385. 
PINKENBBRG,  M.,  on  slag  cement.     1892,  ii.  439. 
Pinning,  underground.    1898,  i.  260. 
PINZGER,  H.,  on  the  pyrometer.     1895.  i.  310. 
Pipe  founding.     1895,  i.  409 ;  1900,  ii.  509. 

line,  natural  gas.    1896,  i.  364. 

rolling,  seamless  from  hollow  ingots.     1890,  ii.  770. 

straightening  machine,  shafting  and.    1891,  i.  411. 

threading  and  cutting-off  machine.    1891,  i.  411. 

welding  machine.    1892,  ii.  462. 

PiPSS,  cast  iron,  corrosion  of.     1898,  ii.  522. 

manufacture  of.    1894,  i.  567  ;  1896,  ii.  390. 

riveted  steel.    1892,  i.  446. 

specifications  for.    1895,  i.  477. 

spirally  welded.    1891,  ii.  289. 
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Pipes,  tests  of  lap-welded.    1891,  ii.  313. 

welded  iron  and  steel.    1897,  i.  517. 

PISANI,  F.,  book  on  mining  by.    1892, 1.  535. 

PI8SARJESFFSKY,  P.,  on  meteorites.     1894,  ii.  292. 

Pit  bottoms.    1897,  i.  415. 

furnace.    1897,  ii.  420. 

heating  fnrnace,  Laureau.    1890,  i.  335. 

props,  steel.    1892,  i.  355. 

Pitch  lake  of  Trinidad.    1895,  ii.  426. 

PITT,  G.  J.,  on  cementation.     1898,  i.  525. 

PITT-LEWIS,  G.,  book  on  mining  by.    1897,  i.  629. 

Pitting  of  boiler  plates.    1890,  ii.  840. 

PITTMAN,  E.  F.,  on  Ashford  coalfield.     1897,  L  882. 

on  coal  under  Sydney  harbour.     1894,  ii.  323. 

on  manufacture  of  coke  in  New  South  Wales.    1893,  ii.  362. 

Pittsburgh,  Adelaide  coke  works.    1890,  s.  v.  440. 

American  ironworks.    1890,  s.  v.  427. 

Carbon  Iron  Company's  works.    1890,  s.  v.  425. 

coal  seam.    1895,  i.  324. 

Connellsville  coke  region.    1890,  s.  v.  430. 

Crescent  steel  works.    1890,  s.  v.  428. 

discovery  of  natural  gas  at.     1891,  i.  313. 

Edgar  Thomson  steel  works.     1890,  s.  v.  433. 

excursion  on  Monongahela  Kiver.    1890,  s.  v.  432. 

Fort  IMtt  foundry.     1890,  8.  v.  424. 

glass  industry  of.    1890,  s.  v.  431. 

Homestead  steel  works.    1890,  s.  v.  433. 

iron  and  steel  works  at.    1896,  i.  439. 

Isabella  furnaces.    1890,  s.  v.  429. 

Linden  Steel  Company's  works.     1890,  s.  v.  426. 

Lucy  furnaces.     1890,  s.  v.  429. 

Oliver  and  Roberts'  Wire  Company's  works.     1890,  s.  v.  432. 

Oliver  Iron  and  Steel  Company.     1890,  s.  v.  427. 

opening  of  International  meeting  at.     1890,  ii.  3H7. 

petroleum  and  natural  gas-fleld  of.     1890,  s.  v.  423. 

Reduction  Company's  works.     1890,  s.  v.  425. 

Sable  ironworks.     1890,  s.  v.  424. 

Singer,  Nimick  &  Co.     1890,  s.  v.  427. 

Soho  iron  mills.     1890,  s.  v.  426. 

Standard  Coking  works.     1890,  s.  v.  437. 

Steel  Casting  Company's  works.     1890,  s.  v.  427. 

visit  to.     1890,  s.  v.  422  ;  ii.  649. 

Westinghouse  Electric  Company's  works.     1890,  s.  v.  429. 

Wire  Company,  works  of.     1892,  ii.  465. 

PIXIS,  C,  on  testing  for  fire-damp.    1897,  ii.  358. 

Planing  armour-plate.    1891,  i.  405. 

shaping,  and  milling  machines.     1890,  i.  337,  ii.  807;  1891,  i.  405* 

ii.  292  ;  1892,  i.  450 ;  1893,  i.  360. 

shaping,  and  slotting  machines.     1891,  ii.  292. 


Plants,  iron  in.    1893,  ii.  319. 
Plasticity  of  clays.     1890,  ii.  735. 
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Plate,  an  enormous.    1896,  i.  477. 

bending  and  straightening  machines.    1890,  i.  337,  ii.  800 ;  1895,  ii.  534. 

bending  rolls.    1896,  i.  477. 

mills,  American.    1892,  ii.  448. 

mills,  output  of.    1898,  ii.  489. 

nomenclature.    1891,  ii.  295. 

roUing-milL    1898,  i.  480. 

Plates,  basic,  experiments  with.    1892,  i.  79. 

boiler,  tests  of.     1896,  L  477. 

cast  iron,  heat  transmission  through.     1890,  ii.  487. 

casting,  in  open  sand  moulds.     1890,  i.  302. 

manipulating,  in  the  rolling-mill.    1892,  i.  425. 

steel,  classification  of.    1898,  ii.  500.  * 

steel,  transmission  of  heat  through.     1898,  ii.  491. 

test  of  boiler.     1896,  i.  615. 

tin  and  terne,  cleaning.    1890,  ii.  814. 

Platinum  in  coaL    1896,  i.  346. 

in  steel  manufacture.    1894,  ii.  439. 

PLATT,  C,  on  determination  of  silicon.    1893,  i.  411. 
PLATT,  C.  M.,  on  rust-proof  coating  for  iron.     1892,  ii.  479. 
PLATT,  F.  J.,  on  electrical  transmission  of  power.     1897,  ii  347. 
PLATT,  J.,  on  washing  coal.    1896,  ii.  343. 
PLATT,  James,  obituary  notice  of.    1898,  i.  319. 
PLATT,  John,  elected  member.     1899,  ii.  6. 
PLATT,  S.  R,  elected  vice-president.     1900,  i.  11. 

vote  of  thanks  by.     1899,  ii.  238. 

welcome  of  Institute  to  Manchester.    1899,  ii.  2. 

Platt  Bbothers  &  Company,  Limited,  Oldham.    1899,  ii.  256. 
PLATTS,  John  Chables,  elected  member.    1899,  i.  4. 
PLATZ,  B.,  on  casting  plates  in  open  sand  moulds.    1890,  i.  302. 

on  composition  of  blast-furnace  slags.     1892,  i.  406. 

PLAYER,  William  John  Percy,  elected  member.     1898,  i.  3. 

PLICHON,  P.,  books  on  mining  by.    1895,  i.  649 ;  1896,  i  575. 

Plumbago  crucibles.    1896,  i.  325. 

PLUMIER,  C,  book  on  mining  by.    1890,  i.  409. 

PLUMMER,  J.,  on  manganese  and  chrome  iron  ore.     1895,  iL  381. 

Plummet  for  deep  shafts.    1891,  il  226. 

Pneumatic  accumulator  for  use  in  steelworks.    1891,  i.  398. 

hoisting.    1890,  ii.  712. 

hydraulic,  and  electric  mining  machines.    1890,  i.  258. 

Pneumatophobe.     1898,  i.  425. 

Pocahontas  coalfield.    1890,  s.  v.  139  ;  1892,  iL  366. 

mines.    1890,  s.  v.  327. 

POCHIN,  H.  D.,  obituary  notice  of.  1895,  ii.  352. 
POCOCE,  F.  A.,  on  electric  haulage.  1890,  i.  257. 
POECH,  F..  book  on  mining  by.    1900,  ii.  632. 

on  coal  in  Bosnia.    1899,  i.  309  ;  1900,  ii.  434. 

on  coal-mining  in  Bosnia.    1893,  ii  545  ;  1894,  i.  608. 

on  electricity  in  mining.     1891,  ii.  220. 

on  firedamp  explosions  in  Austria.    1898,  ii.  416. 

on  mineral  statistics  of  Bosnia  and  Herzegovina.    1899,  ii.  501. 

2b 
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POECH,  F.,  on  Zenica  and  Kreka  collieries,  Bosnia.     1899,  iL  39a 

POECH,  K.,  on  basic  open-hearth  steel.     1898, 11  499. 

POENSGEN,  R.,  obituary  notice  of.     1895,  i.  265. 

POETSCH,  F.  H.,  on  shaft-sinking.     1900,  ii.  464. 

PoETSCii  method  of  shaft-sinking  in  iron  mines.    1890,  L  207  ;  1881,  i.  267. 

POHLIG.  J.— 

Paper  on  '*  Aerial  wire  ropeways,"  1890,  11.  612;  importance  of  wire 
ropeways  to  mineral  districts,  612  ;  other  uses,  612 ;  German  system, 
613  ;  improvements,  614  ;  fixed  ro|>cs,  614  ;  hauling-ropes,  standards,  and 
carriers,  615 ;  friction-grip,  616  ;  lock-grip,  617 ;  ropeway  lines — Garrncha, 
618 ;  Volklingcr  line,  620  ;  method  of  working,  623 ;  Rnmelange,  Marien- 
hiitte,  and  Aiseau-Presle  lines,  624  ;  lines  in  Transvaal,  624. — Diacuuion: 
R  W.  liaymond,  625. 

on  wire  ropeways.     1894,  ii.  300. 

Poland,  coal  in.     1893,  i.  225  ;  1897,  i.  377,  ii.  316. 

coal-mining  in.     1892,  iL  545 ;  1894,  ii.  373. 

iron  ore  in.     1893.  i.  180. 

Russian,  statistics.     1897,  i.  609. 

POLE,  W.,  on  manufacture  of  briquette  fuel.     1894,  ii  380. 

POLECK,  T..  on  crystalline  iron-tungsten  alloy.     1893,  i.  396. 
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Paper  on  "The  rate  of  diffusion  of  carbon  in  iron,"  1896,  i.  139; 
cementation,  139;  history  of  the  diffusion  of  solids,  139;  author's  ex- 
periments showing  solid  gold  diffusing  into  solid  lead,  140 ;  carburisation 
of  a  steel  rail,  140. — Discussion:  G.  J.  Snelus,  142;  J.  E.  Stead,  142; 
Sir  L.  Bell,  143 ;  Sir  W.  C.  Roberts-Austen,  143. 

Paper  on  **  The  recording  pyrometer,"  1893,  i.  112;  development  of  the 
recording  pyrometer,  112;  results  obtained  at  the  Dowlais-Cardiff  works, 
114. — Discussion:  E.  P.  Martin,  118;  J.  Adamson,  118;  Sir  Lowthian 
Bell,  118  ;  R.  A.  Hadfield,  120;  G.  J.  Snelus,  120;  E.  W.  Richards,  121; 
Sir  W.  C.  Roberts- Austen,  121. — CoiTCspoivdence :  Sir  Lowthian  Bell,  122  ; 
C.  Cochrane,  123. 

on  researches  on  alloys.     1891,  ii.  301  ;  1893,  ii.  512. 

on  solution  theory  of  carburised  iron.     1899,  ii.  180. 

on  standard  methods  of  analysis.     1896,  i.  116. 

on  steel  rails.     1899,  i.  440  ;  1900.  ii.  558. 


-  on  tilting  open -hearth  furnaces.     1899,  i.  76. 

-  on  use  of  finely-divided  iron  ore.    1899,  ii.  51. 

-  on  waste  of  heat.     1893,  ii.  19. 

-  on  wire  manufacture.     1893,  ii.  99. 

-  on  world's  iron  trade.     1893,  ii.  5. 
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ROBERTS-AUSl'EN,  SiB  W.  C— 

Presidential  Address  of,  1899,  i.  17  ;  acceptance  of  the  Bessemer  medal 
by  the  Qaeen,  17  ;  British  efforts  in  connection  with  iron  and  steel  during 
the  century,  17 ;  primitiye  home  of  the  iron  industry  in  Surrey  and 
Sussex,  17  ;  co-operation  of  the  industrial  worker  and  the  investigator  of 
pure  science,  19 ;  Black  and  Cort,  21 ;  Mushet's  discovery,  22 ;  Young's 
modulus  of  elasticity,  23 ;  Stirling's  patent,  24 ;  Rogers'  iron  bottoms, 
24 ;  production  of  nickel  steel  by  Faraday,  25 ;  Neilson's  invention,  25 ; 
the  Great  Exhibition,  27  ;  Bessemer's  discovery,  28 ;  Siemens'  regenera- 
tive furnace,  30  ;  Whitworth's  compressed  steel,  81  ;  Graham's  researches 
on  the  occlusion  of  gases,  32 ;  history  of  the  iron  industry  epitomised 
by  the  labours  of  past  Presidents,  32 ;  Duke  of  Devonshire,  32 ;  Sir 
Henry  Bessemer,  33 ;  Sir  Lowthian  Bell,  33 ;  W.  Menelaus,  34 ;  Sir 
William  Siemens,  34 ;  E.  WilUams,  34 ;  J.  T.  Smith,  35 ;  Sir  Bemhard 
Samuelson,  35 ;  John  Percv,  36 ;  D.  Adamson,  36 ;  Sir  James  Kitson, 
37;  Sir  Frederick  Abel,  37';  E.  Windsor  Richards,  38;  Sir  David  Dale, 
39 ;  E.  P.  Martin,  39  ;  work  of  American  Bessemer  medallists,  40 ; 
achievements  effected,  41 ;  molecular  activity,  43 ;  number  of  atoms  in 
the  carbon  molecule,  44  ;  economic  considerations,  46 ;  conclusion,  49. 

Presidential  Address  of,  1900,  ii.  8  ;  introduction,  9 ;  union  of  the  work 
of  France  and  England  in  connection  with  iron  and  steel  throughout  the 
century,  11 ;  literary  bonds,  14 ;  J.  B.  Dumas,  16;  H.  St.  Claire  Deville, 
16;  a  metallurgical  retrospect,  18:  Regnault's  work,  20;  metallurgical 
progress  in  France  in  the  first  quarter  of  the  century,  21 ;  advances  in 
the  second  half  of  the  century,  22  ;  Bessemer's  association  with  France, 
23  ;  the  open-hearth  process,  24  ;  development  of  steel-making,  25 ;  new 
alloys  of  iron,  26  ;  alloys  of  iron  and  manganese,  27  ;  study  of  the  pro- 
perties of  iron,  28  ;  pyrometry,  28 ;  points  of  transformation,  28 ;  the 
work  of  Osmond,  30 ;  micrography,  31 ;  metallurgical  literature,  33 ; 
relations  of  iron  and  steel  to  art,  35 ;  contributions  of  metallurgists  to  the 
advancement  of  pure  science,  35  ;  appendix  on  Regnault's  researches,  38. 

toasts  by.    1895,  i.  258  ;  1898,  i.  292,  ii.  268 ;  1899,  i.  241,  252 ;  1900, 

i.  231,  ii.  362. 

votes  of  thanks  by.     1896,  ii.  216 ;  1899,  ii.  2,  236,  239 ;  1900,  i.  14,  17, 


228,  ii.  2,  274,  275. 
ROBERTSON,  C.  H.,  on  utilisation  of  blast-furnace  gas.    1900,  i.  355. 
ROBERTSON,  J.  R  M..  on  coalfields  in  New  South  Wales.    1898,  i.  227. 
ROBERTSON,  R.,  on  coal-mining  in  Canada.     1892,  ii.  417. 

on  electric  haulage.     1895,  ii.  434. 

ROBERTSON,  R  A.,  on  arrangement  for  cannon  casting.     1892,  ii.  475. 
ROBESON,  J.  S.,  on  surface  defects  in  ingots.    1895,  i.  467. 
ROBIAUD  on  Westphalian  coalfield.     1897,  i.  370. 

on  caging  arrangements  at  Anzin  collieries.     1894,  ii.  352. 

ROBINS,  T.,  on  magnetic  separation.     1896,  i.  317. 

ROBINSON,  A.  W.,  on  steam-shoveL     1895,  i.  297. 

ROBINSON,  C,  on  coal-cutting.     1898,  ii.  435. 

ROBINSON,  Chables  L.,  elected  member.    1897,  ii.  7. 

ROBINSON,  Cyrus,  on  coalcutting  machinery.    1897,  i.  424. 

ROBINSON,  D.  G.,  on  coal  in  Pennsylvania.     1898,  ii.  401. 

ROBINSON,  J.,  on  hot-blast  valves.     1899,  i.  372. 

ROBINSON,  R,  on  shaft-sinking.     1900,  i.  321. 

ROBINSON,  S.,  on  crucible  furnaces.     1900,  i.  379. 

Robinson,  Thomas,  A:  Son,  Limited.     1899,  ii.  287. 

ROBINSON,  T.  W.,  on  dolomite  for  converter  linings.     1890,  i.  217. 

on  velocity  and  tension  of  g^es  in  the  blast-furnace.     1890,  i.  279. 

on  Robert-Bessemer  steel  process.    1890,  i.  324. 
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ROBINSON,  William,  elected  member.    1898,  i.  2. 

on  electricity  in  relation  to  mining.     1892,  ii.  411. 

on  oil  engines.     1891,  ii.  218. 

ROBINSON,  William  H.,  elected  member.    1900,  ii.  6. 
ROBSON,  E.,  obituary  notice  of.    1894,  ii.  265. 
ROBY,  G.  L.,  on  casting.     1897,  i.  486. 
ROCH,  P.,  book  on  mining  by.    1900,  ii.  632. 
ROCHELT,  F.,  on  coal-washing.     1896,  i.  386. 

on  screening  coal.     1894,  ii.  377. 

ROCK,  Arthur  L.,  elected  member.    1894,  ii.  4. 

Rock  temperature  in  Ruhr  coalfield.    1900,  ii.  436. 

Rock-drills.     1891,  i.  269,  ii.  156  ;  1892, 1.  292 ;  1898,  i.  267,  ii.  325  ;  1895, 

i.  296,  ii.  437 ;  1896,  i.  315,  ii.  287  ;  1897,  ii.  289 ;  1898,  i.  857,  409,  ii. 

372  ;  1899,  i  300  ;  1900,  i.  327. 

electric  power  for.     1894,  i.  490. 

Rockbridge  furnace,  Virginia.    1893,  i.  444. 
Rocky  Mountains,  coal  in.    1898,  i.  378,  ii.  402. 

petroleum  in.    1893,  i.  244. 

ROCOUR,  G.,  book  on  metallurgy  by.    1898,  i.  584. 

on  basic  open-hearth  process.     1900,  ii.  527. 

on  calorific  balance  of  the  blast-furnace.    1898,  ii.  468. 

RODDE  on  safety-lamps.     1894,  il  368. 

on  shaft  gates.    1894,  ii.  352. 

on  winding  ropes.    1899,  ii.  371. 

RODERICK,  J.  E.,  on  mine  surveying.     1896,  ii.  342. 
RODGERS,  S.  M.,  on  analysis  of  iron.     1896,  i.  531. 

on  cupola  practice  in  Bessemer  steelworks.     1900,  ii.  530. 

RODMAN,  T.  J.,  on  casting  mortars.     1890,  i.  302. 
Rod-rolling.    1899,  ii.  420. 

mills  in  America.     1893,  ii.  481. 

wire.     1892,  ii.  463. 

Rods  rolled  directly  from  small  ingots.     1894,  ii.  405. 
ROGERS,  John,  elected  member.     1894,  i.  3. 
ROGERS,  J.  F.,  on  fireclay.     1892,  i.  306. 
ROGERSON,  J.,  obituary  notice  of.     1894,  i.  393. 
ROGERSON,  Thomas  Bond,  elected  member.    1894,  i.  3. 

on  modern  blast-furnace  plant.     1900,  i.  345. 

ROHRER,  R.,  on  haematite  from  Elba.     1896,  ii.  275. 

ROLAND,  H.,  on  foundry  costs.     1897,  ii.  413 ;  1898,  i.  47S. 

ROLKER,  C.  M.,  on  use  of  liquid  fuel.     1900,  ii.  452. 

Roll  lathe.    1890,  i.  338. 

Roll  of  the  Institute.     1890,  i.  3  ;  1891,  i.  1 ;  1892,  i.  3 ;  1898,  i.  3  ;  1894,  i.  5 ; 

1895,  i.  5 ;  1896,  i.  5  ;  1897,  i.  4 ;  1898,  i.  5  ;  1899,  i.  5 ;  1900,  i.  6. 
ROLLAND,  C,  on  fireless  locomotive  for  mines.     1890,  ii.  722. 
ROLLAND,  G.,  on  iron  ore  in  France.     1898,  ii.  344. 

on  iron  ore  in  Lorraine.     1898,  i.  338. 

Rolled  bars,  tests  of  round.     1892,  i.  472. 
ROLLET,  A.— 

Paper  on  **The  RoUet  process  for  producing  a  pure  carbide  of  iron," 

1890,  i.  l^i,— Discussion:  Hugh  Bell,  157. 
ROLLIN,  Francis  Thomas,  elected  member.    1899,  ii.  7. 
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Rolling  chains,  Klatte  system.    1896,  i.  477. 
gauging  plates  during.    1893,  i.  319. 


—  mill  appliances.    1890,  i.  307  ;  1891.  il  260  ;  1893,  ii.  454. 

—  mill  engines.     1890,  ii.  768  ;  1891,  i.  386  ;  1892,  L  424,  ii.  449 ;  1893, 
i.  322 ;  1896,  ii.  494  ;  1897,  i.  495 ;  1900,  i.  M2. 

—  mill  engines  steam  economj  in.     1892,  i.  425 ;  1894,  i.  542 ;  1895, 1. 419. 

—  mill,  feed-table.     1891,  i.  382. 

—  mill  fly-wheels.    1899,  ii.  422. 
mill,  history  of.     1899,  i.  395. 


mill,  manipulating  plates  in.    1892,  i.  425. 

mill  practice.    1890,  s.  v.  281. 

mill  tables.    1891,  ii.  258  ;  1896,  i.  438  ;  1899,  i.  400. 

mill,  universal.    1894,  i.  540. 

mill,  Wittgenstein.     1893,  i.  318. 

mills.     1890,  ii.  787  ;  1891,  ii.  259 ;  1893,  i.  319  ;  1894,  ii.  406 ;  1895.  i. 

417  ;  1896,  i.  438,  ii.  371. 
mills,  American.    1890,  i.  307,  308,  s.  v.  333  ;  1892,  i.  420 ;  1898,  i.  320, 


ii.  453. 

—  mUls,  bar.     1898,  i.  479. 

—  mills,  construction  of.    1892,  i.  419. 

—  mills,  electro-motors  for.     1898,  i.  481. 

--  -  mills,  equipment  and  working  of.    1896,  i.  434. 

—  mills,  housing  gear  for.     1890,  L  308. 

—  mills,  improvements  in.     1899,  i.  395  ;  1900,  ii.  259. 

—  mills,  Muskegon.     1891,  ii.  260. 

—  mills,  licmscheid  Mannesmann.     1895,  ii.  524. 

—  mills,  screwing  gear  for.     1891,  ii.  257. 

—  mills,  suspended  feed-table  for.     1890,  ii.  771. 

—  mills,  trolley  for.    1890,  ii.  771. 

—  nickel  steel.     1891,  i.  412. 

—  rails.     1890,  i.  309;  1899,  ii.  422;  1900,  ii.  517. 

—  rods  directly  from  small  ingots.     1894,  ii.  405. 

—  seamless  pipe  from  hollow  ingots.    1890,  ii.  77u. 
sheets.     1891,  i.  381 ;  1893,  ii.  453. 

stock,  metal  underf rames  for.    1894,  i.  566. 

stock,  steel  and  iron  for.     1893.  i.  379. 

stock,  testing  material  for.    1898,  ii.  538. 

tubes.     1890,  i.  334. 

wire  rod.     1892,  ii.  463 ;  1894,  ii.  429  ;  1896,  i.  474. 

wire,  Turk  systt^m  of.     1892,  ii.  464  ;  1894,  i.  540. 

"  wrapped  steel "  plates.     1893,  i.  354. 


Rolls,  failure  of  chilled.    1893,  i.  320. 

for  hot-piling  puddled  bars.     1891,  i.  381. 

form  of.     1895,  ii.  493. 

plate  bending.     1896,  i.  477. 

replacement  of,  by  presses.    1896,  i.  437. 

ROMANOFF,  L.,  on  oxygen  in  steeL    1899,  i.  450. 
ROMOCKI,  S.  J.  VON,  book  on  mining  by.    1895,  i.  549. 
RONALDSON,  J.  H.,  on  coal  in  New  South  Wales.     1899,  ii.  346. 

on  underground  haulage.     1900,  ii.  469. 

RoNTGEN  rays  in  fuel  examination,  use  of.    1900, 1.  442. 
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R5NTGBN  raj8,  testing  with.    1896,  li.  402. 

ROOD,  H.  E.,  on  Pennsylvania  ooUieries.    1898,  i.  427. 

Roof,  falls  of,  in  anthracite  mines.    1891,  ii.  228. 

Roofs  in  Rhondda  Valley  seams.    1898,  i.  261. 

ROOTH,  Theodob,  elected  member.     1899,  i.  4. 

Rope-boring.    1892,  i.  343. 

Rope-haulage.    1891,  ii.  210 ;  1892,  i.  350,  ii.  395  ;  1894,  iL  353. 

Rope- WINDING  arrangements,  balance.    1891,  ii.  213. 

ROPER,  R.,  obituary  notice  of.     1894,  i.  393. 

Ropes,  old,  new  ase  for.    1892,  i.  349. 

tests  of.    1894,  ii.  351. 

wire.     1890,  i.  252,  339 ;  1891,  i.  326,  409  ;  1896,  ii.  322. 

wire,  locked  coil.     1891,  ii.  210. 

wire,  preserving.     1892,  i.  349. 

Ropeways,  wire.    1890,  ii.  612;  1891,  i.  381,  ii.  159;  1898,  i.  269,  ii.  325; 
1894,  ii.  300 ;  1895,  i.  299. 

ROSCOE,  Sib  H.  E.,  on  iron-carbonyl  in  illuminating  gas.    1898,  i.  391. 

ROSE,  Babon,  elected  member.     1900,  i.  3. 

RobedAle  ironstone  mines.     1899,  i.  278. 

ROSENBERG- LIPINSKY,  von,  on  coal  in  Prussia.    1897,  ii.  312. 

ROSENBLUM,  S.,  on  determination  of  chromium.    1896,  ii.  445. 

ROSENHAIN,  W.,  on  crystallography  of  iron.    1900,  ii.  540. 

on  microstructure  of  iron.    1900,  i.  897. 

ROSEVERE,  Gerald,  elected  member.    1896,  ii.  4. 

ROSING,  B.,  on  magnetic  properties  of  iron  and  steel.    1895,  i.  457. 

ROSS,  A.  C,  on  tungsten  steel.     1900,  ii.  569. 

ROSS,  F.  E.,  on  reheating  furnace.    1900,  i.  392. 

ROSS,  J.,  on  coal  in  Brazil.    1895,  i.  321. 

ROSS,  J.  M.,  on  rock  drills.    1895,  i.  296. 

ROSS,  James  Russell,  elected  member.    1900,  i.  3. 

ROSS,  O.  C.  D.,  on  origin  of  petroleum  and  natural  gas.     1891,  ii.  192. 

ROSSEL,  A.,  on  diamonds  in  steel.     1896,  ii.  422  ;  1897,  ii.  488. 

ROSSI,  A.  J.,  on  calcium  carbide  as  a  recarburiser.    1895,  ii.  524. 

on  calculation  of  blast-furnace  charges.     1898,  ii.  442. 

on  determination  of  carbon.    1891,  i.  433 ;  1892,  i.  486. 

on  determination  of  manganese.    1891,  i.  443  ;  1892,  i.  491. 

on  determination  of  sulphur.     1891,  i.  436. 

on  graphic  calculation  of  slag  constituents.     1892,  i.  409. 

on  pig  iron.     1897,  i  470,  479. 

on  smelting  of  titaniferous  ores.    1890,  ii.  748  ;  1898,  i.  298 ;  1896.  i. 

401,  ii.  352 ;  1898,  i.  431 ;  1900,  i.  357. 

ROSSIGNEUX,  P.,  on  electricity  in  mining.     1891,  ii.  220. 

on  manufacture  of  coke.     1892,  ii.  372. 

on  physical  properties  of  furnace  coke.     1891,  ii.  187. 

on  utilising  waste  heat  from  coke-ovens.     1890,  ii.  701 ;  1891,  i.  305. 

ROSSING,  A.,  books  on  metallurgy  by.    1891,  i.  484,  ii.  367. 

ROSSNER,  H.,  on  rescue  appliances  for  collieries.    1899,  ii.  385;  1900,  i.  339. 

on  sanitation  in  collieries.     1899,  i.  358. 

ROST,  A.,  on  mine-surveyinj;.     1900,  ii.  482. 

Rotary  coal-drills.    1893,  ii.  398. 

pneumatic  moulding-machine.     1890,  ii.  763. 
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ROTABY  shear,  double-headed.     1891,  ii.  261. 

ROTHBERG,  M.,  on  determination  of  phosphorus.    1892,  ii.  513. 

ROTHE,  J.  W.,  on  determination  of  iron.     1898,  i.  417. 

on  determination  of  sulphur  in  coal.    1892,  i.  496. 

on  separation  of  iron  from  other  elements.    1892,  ii.  610. 

ROTHB  method  of  iron  analysis.     1893,  ii.  533. 

ROTHLEITNER,  A.,  on  health  conditions  of  coal-mining.    1896,  ii.  340. 

ROTHWELL,  R.  P.,  books  on  mining  by.     1893,  i.  452 ;  1896,  ii.  684  ;  1896,  ii. 
488 ;  1897,  ii.  552 ;  1898,  ii.  600 ;  1899,  ii.  631 ;  1900,  i  495. 

on  metallurgical  education.     1899,  ii.  525. 

ROTT,  0.,  book  on  metallurgy  by.     1892,  ii.  592. 

on  malleable  cast  iron.    1896,  ii.  528. 

on  small  converters.    1900,  i.  384. 

ROUFF,  v.,  on  determination  of  iron.     1899,  ii.  482. 
Roughing  train  and  doubling  machinery.    1891,  ii.  259. 
RoUMANiA,  anthracite  deposits  of.    1898,  i.  222. 

petroleum  in.    1890,  iL  703 ;  1892,  i.  617  ;  1897,  i.  397;  1898,  ii.  421 ; 

1900,  i.  311,  ii.  463. 
Roumanian  petroleum,  determination  of  sulphur  in.    1899,  ii.  492. 
ROUME,  M.,  on  petroleum  industry  of  the  United  States.    1894,  ii.  342. 
ROUND,  Benjamin,  obituary  notice  of.     1900,  ii.  391. 
Round-oak  works.    1895,  ii.  330. 
ROUSSELL,  E.,  on  testing  steel  tires.    1891,  ii.  314. 
ROUTIVARE,  iron  ore  deposits  of.     1894,  i.  410. 
ROUTLEDGE,  R.,  on  re-tubbing  a  shaft.    1895,  i.  348. 
ROUX,  L.,  on  use  of  liquid  fuel.    1900,  ii.  452. 
ROW,  Oliver  Matthews,  elected  member.     1900,  i.  3. 
ROWAN,  F.  J.,  on  explosives  and  blasting.    1898,  ii.  437. 

on  screening  and  cleaning  coal.     1896,  i.  380. 

ROWDEN,  William  Clement,  elected  member.    1894,  ii.  4. 
ROY,  A.,  on  American  coUieries.    1899,  i.  364  ;  1900,  i  342. 

on  coal  in  Ohio.     1898,  i.  378. 

on  coal  in  Virginia.    1899,  ii.  350. 

ROY,  W.  H.,  on  central  steam  condensing  plants  for  ironworks.     1900,  i. 

377. 
Royal  Arsenal,  visit  to.     1891,  ii.  21, 113. 

Charter  of  Incorporation.    1900,  i.  10. 

Exchange,  Manchester.    1899,  ii.  247. 

ironworks,  Malapane  and  Ereuzburgerhiitte.    1896,  ii.  475. 

ironworks,  Messrs.  Vaughan  &  Son.    1899,  ii.  291. 

Technical  Institute,  Peel  Park.  Salford.     1899,  ii.  251. 

testing  station  at  Berlin,  regulations  for.    1896,  ii.  560. 
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ROYCE,  D.,  on  heat  transmission  through  cast  iron  plates.    1891,  ii.  299. 
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ROYSTON,  Geobge  Pabkeb— 

Paper  on  "  Malleable  cast  iron,"  1897.  i.  154 :  historical  note.  IM ;  woiki 
procedare,  155  ;  chemical  analyses,  157 ;  mechanical  testis  159  :  wJcto- 
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on  the  solidified  metaL  166  ;  inflnecce  of  varjing  temperatures  on  white 
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diffusion  of  carbon  in  iron,  172  ;  remarks  on  experiments.  173;  snmmarr 
of  results,  174;  bibliography,  lll.—Corresp'mdenee:  R.  A.  Hadfield,  180; 
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on  silicon  in  pig  iron.    1894,  ii.  392. 
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on  magnetic  surrey  of  Great  Britain.    1895,  ii.  388. 

toast  by.    1899,  L  246. 

RUCKGABER,  M.,  on  explosives.     1895,  L  357. 

RUDELOFF.  M.,  on  corrosion  of  iron  and  steel.     1900,  ii.  568. 
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on  nickel.    1900,  il  548. 

on  nickel  iron  allovs.     1896,  ii.  416. 
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on  wire  ropes.     1894,  ii.  351  ;  1898,  L  515. 
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relating  to  the  use  of  electricity.     1891,  i.  347. 

RUMMENS,  F.,  obituary  notice  of.     1893,  ii.  292. 
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on  determination  of  carbon.     1891.  ii.  322. 
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RDRUP,  L.,  on  determination  of  manganese.    1891,  ii.  326 ;  1896,  i.  534. 

on  improvements  in  coking.     1898,  i.  386. 

on  improvements  in  coking  process.    1899,  i.  326. 

on  manufacture  of  coke.     1896,  i.  347. 
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RUSSELL,  S.  Bbnt,  on  standard  tests  of  cast  iron.     1899,  ii.  468. 
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coal  in.     1890,  ii.  876  ;  1892,  i.  518  ;  1894,  i.  442 ;  1895,  i.  318,  ii.  622  ; 
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i.  297,  u.  615. 
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exports  of  manganese  ore  from.     1899,  L  495. 

exports  of  petroleum  from.     1890,  ii.  876. 

fireclay  in.     1891,  i.  275  ;  1897,  i.  358. 

imports  and  exports  of.    1890,  ii.  876  ;  1899,  i.  494. 

iron  and  steel  in.     1892,  i.  518. 

iron  industry  of.    1898,  i.  435 ;  1894,  i.  639  ;  1896,  i.  398,  534,  ii.  621 ; 
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iron  ore  in.  1890,  i.  202 ;  1892,  i.  271  ;  1898,  ii.  305 ;  1894,  i.  406 ; 
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i.  273,  ii.  406. 

iron  trade  statistics  of.  1896,  i.  563  ;  1899,  i.  492  ;  1900,  ii.  614. 

ironworks  of.  1891,  ii.  236  ;  1895,  ii.  70 ;  1897,  i.  472,  ii.  388  ;  1898, 

i.  569,  ii.  472. 
manganese  ore  in.  1890,  i.  202 ;  1891,  i.  266 ;  1895,  L  290  ;  1896,  ii. 

281 ;  1900,  ii.  616. 

manufacture  of  fire-brick  in.     1891,  ii.  164. 

manufacture  of  projectiles  in.     1895,  i  194. 

manufacture  of  wrought  iron  goods  in.    1895,  i.  414. 

mineral  statistics  of.    1890,  i.  392  ;  1891,  i.  460,  ii.  352 ;  1892,  ii.  545  ; 

1893,  i.  433,  ii.  553 ;  1894,  i.  638,  ii.  520 ;  1896,  ii.  474 ;  1897,  i.  602,  ii. 

532 ;  1898,  i.  564  ;  1900,  1.  472. 

mining  industry  of.  1894,  L  640. 

petroleum  in.  1891,  i.  308 ;  1894,  ii.  342 ;  1895,  1.  332 ;  1898, 11.  419 ; 

1899,  i.  332,  495,  ii.  359 ;  1900,  i.  311,  ii.  455,  615. 

petroleum  industry  of.    1896,  i.  564  ;  1897,  i.  398  ;  1898,  i.  391,  ii.  589. 

production  of  coal.     1894,  i.  639. 

production  of  iron  and  steel  in.    1898,  ii.  584. 

production  of  pig  iron  in.     1899,  i.  493. 

puddling  furnaces  in.     1898,  ii.  484. 

steel  manufacture  in.    1896,  i.  467. 

steelworkers'  wages  in.     1892,  i.  519. 

steelworks  in.     1895,  ii.  508  ;  1897,  i.  507 ;  1900,  i.  478. 

wood  distillation  in.    1897,  i.  387. 


RlTSSiAN  fuel  used  by  the  Baltic  fleet.     1898,  ii.  588. 
pig  iron.    1896,  ii.  357. 
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Russian  rail-mill.    1894,  ii.  522. 

tire  steel,  analysis  of.    1892,  ii.  473. 

tool -steel  from  the  Pontiloflf  works.     1895,  i.  423. 

RUSSNER,  on  explosives.     1898,  L  415. 

RUSSNER,  J.,  on  effect  of  temperature  on  strength  of  iron.     1899,  ii.  458. 

Rust,  iron,  with  magnetic  properties.     1898,  i.  398. 

prevention  of.    1890,  ii.  850 ;   1891,  ii.  319 ;  1894,  ii.  436 ;  1896,  L 

529  ;  1898,  i.  527. 

RUST-PBOOP  coating  for  iron.    1892,  ii.  479. 

process.    1890,  i.  348,  ii.  850 ;  1892,  i.  460. 

Rusting,  effect  of  pickling  and,  on  the  strength  of  iron.     1891,  i.  428. 

of  iron.    1892,  i.  482  ;  1893,  i.  897  ;  1899,  ii.  473. 

of  permanent  way  in  tunnels.     1890,  i.  366. 

RUTHERFORD,  Georgb,  elected  member.    1897,  it  7. 

RUTHERFORD,  J.,  on  albertite.    1898,  i.  398. 

on  coal-mining  in  Canada.     1893,  ii.  401. 

on  history  of  coal-mining  in  Nova  Scotia.    1891,  ii  230. 

RUTLEDGE,  J.  J.,  on  working  coal.    1896,  ii.  332. 
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RYLAND,  Frederick,  obituary  notice  of.    1899,  i.  267. 

RYLAND,  Frederick  C,  elected  member.    1897,  ii.  7. 

RYLAND,  William,  obituary  notice  of.    1900,  ii  392. 

RZIHA,  F.  RiTTER  VON,  on  cost  of  deep  borings.    1890,  i.  251. 

on  explosives  and  blasting.     1896,  ii.  329,  488  ;  1897,  ii.  353. 
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Saar  and  Moselle,  iron  trade  of.    1895,  ii.  465. 
Saar  district,  coalfield  of  the.    1891,  ii.  175. 

district,  coking  in  the.    1890,  i.  235. 

Saarbr&cken  coalfield,  working  of  adjacent  seams.    1898,  i.  269. 

collieries.    1895,  i.  553. 

Sabero  coalfield.    1893,  i.  224. 

SARIN,  A.  H.,  on  corrosion.     1897,  i.  563;  1898,  i.  526 ;  1900,  i.  428. 

Sable  ironworks.    1890,  s.  v.  424. 

SACHS,  E.  O.,  on  moulding.     1899,  i.  392. 

SACHSE,  C  on  coking  of  non -caking  coals.    1899,  i.  323. 

SACK,  Hugo,  elected  member.    1894,  i.  3. 

on  Sack  universal  rolling-mill.    1899,  i.  399. 

SACLIER,  L.,  on  shaft-sinking.     1896,  i.  368. 

Sacr^:  Madame  colliery.    1894,  ii.  255. 

SADLER,  S.  A.,  on  sulphate  of  ammonia.     1897,  i.  299. 

SADTLER,  S.  P.,  on  asphalts  and  bitumen.    1895,  ii.  42G  ;  1896,  i.  .363. 

on  flashing-point  of  petroleum.     1896,  ii.  316. 

SAEGER,  0.,  book  on  mining  by.     1895,  ii.  633. 
Safes  and  locks.    1893,  i.  380. 
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Safety  apparatus  for  cages,  electrical.    1892,  i.  348. 

cages.    1892,  ii.  395  ;  1895,  ii.  433. 

catch,  invention  of.    1897,  i.  412. 

catches.    1890,  ii.  716  ;  1891,  ii  212  ;  1894,  i.  483,  ii.  351 ;  1896,  i.  369. 

dams.    1895,  ii.  442  ;  1897,  ii  356. 

electro  conductor  for  mines.     1892,  i.  854. 

fuse  and  lighter.    1891,  i.  321. 

in  coal -mining.     1891,  ii  227. 

lamps.      1890,  i.  208,  ii  720 ;  1891,  i.  340,  342,  ii  224  ;  1892,  i  376.  ii. 

408  ;  1898,  i.  277,  ii.  409  :  1894,  i.  500,  ii.  368  ;  1895,  i.  364,  ii.  445  ;  1896, 
ii.  335 ;  1897,  i  429,  ii.  357 ;  1898,  i.  423  ;  1899,  i.  355. 
props  for  winding.     1897,  i  413. 


Sagged  coal.    1893,  i.  270. 
Sagualien,  coal  in.    1894,  ii.  327  ;  1899,  i.  318. 
SAGRAMOSO,  G.*,  book  on  mining  by.     1893,  ii  564. 
SAGUE,  J.  E.,  on  cast  steel.    1897,  i  514. 
SAGUE,  S.  A.,  on  annealing  furnaces.     1897,  ii.  441. 
SAHLIN,  Axel,  elected  member.    1900,  i  3. 

on  Brown  crane.     1899,  i  401. 

on  comminution  of  iron  ores.     1892,  ii.  336,  337. 

on  handling  material  at  the  blast-furnace.     1897,  ii.  381. 

on  magnetic  separation  of  iron  ore.     1892,  i  303 ;  ii.  339. 

on  new  English  blast-furnace.    1900,  ii.  490. 

on  progress  of  iron  and  steel  industries.     1893,  ii.  558. 

on  treatment  of  magnetite  in  United  States.     1898,  ii  329. 

on  utilisation  of  puddle  and  reheating  slags.    1892,  i.  414. 

SAHLIN,  Gael,  elected  member.     1897,  i  2. 
SAHLIN  pig-breaker.     1898,  i.  448. 
SAILLER,  A.,  on  gas-producers.     1898,  ii  426. 

on  railway  wheels.     1900,  ii  537. 

SAINT,  W.,  on  coal-dust.     1896,  ii.  449. 

on  winding  appliances.     1898,  ii.  430. 

St.  Chamond  works,  visit  to.    1900,  ii.  370. 

St.  Denis,  visit  to.    1900,  ii  384. 

St.  Eloy,  hydraulic  winding  device  at.     1896,  i.  340. 

ST.  GRUIC,  Major,  on  coal-mining  in  Servia.     1890,  ii.  689. 

St.  Helen's  colliery,  Workington.    1899,  ii  372. 

St.  Makab  colliery.    1897,  i  380. 

ST.  OSWALD,  Lord  (1st  Baron),  obituary  notice  of.    1894,  i.  172. 

(2nd  Baron),  elected  member.    1894,  ii.  4. 

St.  Paul,  Minnesota.     1890,  s.  v.  202. 
Sainte-Catherine,  nickeliferous  iron  of.     1893,  ii.  819. 
SAISE,  W.,  on  Bengal  coal.     1896,  i  340. 

on  Singareni  coalfield.     1894,  ii.  324. 

SAITZEW,  A.,  on  iron  ore  in  Central  Urals.    1898,  i  181. 
SALADIN,  Edouard,  elected  member.    1899,  i.  4. 

on  diffusion  of  elements  in  iron.    1899,  i  118. 

on  electricity  in  its  relation  to  mining.    1892,  ii  411. 

SALATHfe,  F.,  on  oil  in  California.    1897,  i  401. 
Salem  district,  India,  fuel  supply  of.    1892,  ii  370. 
district,  India,  iron  resources  of.     1895,  ii.  619. 
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Salem  district,  India,  steel  making  in.     1892,  ii.  451. 

SALET,  M.,  on  copper  in  iron.     1890,  il  695. 

Salfobd  Corporation  gasworks.     1899,  ii.  288. 

Saloo-TabjAn  steelworks.     1894,  ii.  422. 

SALIGNY,  A.  O.,  on  anthracite  deposits  of  Roumania.     1898,  i.  222. 

on  petroleum  in  Roumania.    1892,  i.  517  ;  1900,  L  311. 

SALOMON,  F.,  elected  member.     1893,  i.  2. 

obituary  notice  of.    1898,  ii.  330. 

Salt  solutions,  action  on  iron.    1897,  i.  563. 
Salt  Cbebk  oilfield.    1896,  i.  360. 

Salt-wateb,  corrosion  of  iron  and  ste^  by.    1891,  i.  427. 
Salteb,  Eskttt,  and  Winder  Gill  haematite  deposit.    1894,  ii.  275. 
SALVADORl,  R.,  on  natural  gas  in  Italy.     1900,  ii.  458. 
Samaca,  Columbia,  ironworks  at.     1894,  iL  391. 
SAMPLE,  W.  S.,  on  aluminium  steel.     1890,  ii.  206. 
Sampling  coal.     1895,  ii.  455. 

iron  ore.      1892,  L  298  ;  1894,  ii.  300 ;  1895,  ii.  390 ;  1896,  i.  318,  ii. 

291  ;  1897,  i.  355. 

pig  iron.     1898,  ii.  554  ;  1900,  i.  431. 


SAMPSON,  Wr  T.,  on  tests  of  armour-plates.     1895,  i.  484. 

SAMUEL,  Sib  Mabcus,  on  Russian  petroleum.     1899,  i.  333. 

SAMUELSON,  The  Right  Hon.  Sib  B.,  appointed  representative  of  In- 
stitute.    1898,  i.  11. 

on  by-product  ovens.    1898,  i.  54,  57. 

on  chilled  cast  iron.     1892,  i.  147. 

on  manganese  ores  in  Brazil.     1900,  i.  210. 

on  President's  address.     1892,  i.  28. 

on  Scandinavian  iron  ores.     1894,  i.  74. 

on  Walrand  process.     1894,  i.  44. 

toast  bv.     1900,  i  247. 

vote  of  thanks  by.     1899,  i.  50.' 

work  done  by.     1899,  i.  35. 

San  Domingo,  iron  ore  in.     1900,  i.  279. 

San  Fbancisco  mines.    1896,  ii.  78. 

works.     1896,  ii.  23. 

San  Salvadob,  coal  in.    1890,  i.  234. 

mines.     1896,  ii.  89. 

Sand,  casting.     1892,  ii.  445. 

dry,  moulding  cylinders  in.     1892,  ii.  443. 

employed  in  casting  steel.     1900,  ii.  520. 

fire-resisting.    1892,  ii.  344. 

for  furnace  bottoms.     1900,  ii.  425. 

fusibility  of.    1896,  i.  326. 

moulding.     1891,  i.  373  ;  1898,  i.  471, 

moulding  machine.     1890,  ii.  763. 

on  pig  iron  and  its  avoidance.     1896,  ii.  168. 

Sand-blast  for  cleaning  castings.     1890,  i.  303. 

SANDBERG,  A.  O.  F.,  elected  member.     1899,  ii.  7. 

SANDBERG,  C.  P.,  elected  member.     1898,  i.  3. 

on  action  of  metalloids  on  cast  iron.     1898,  ii.  226. 

on  American  standard  specifications  of  iron  and  steel.    1900,  ii.  241. 
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SANDBERG,  G.  P.  (continued)— 

Paper  on  **The  danger  of  using  too  hard  steel  rails,"  1898,  iL  76; 
duration  of  iron  rails  in  Sweden,  76 ;  steel  rail  fractures,  76 ;  danger 
of  using  too  hard  steel  rails,  78  ;  testing  of  steel  rails,  79  ;  light  railways 
in  Sweden,  80;  conclusion,  S2.—DUewsiion:  Sir  J.  Kitson,  83;  R.  Aker- 
man,  84 ;  R.  W.  Hunt,  84,  1)4 ;  E.  W.  Richards,  JK) ;  Sir  W.  C.  Roberts- 
Austen,  91  ;  G.  J.  Snelus,  92 ;  E.  P.  Martin,  93 ;  J.  S.  Jeans,  95  ;  J.  O. 
Arnold,  96;  H.  M.  Howe,  98;  F.  W.  Harbord,  100;  A.  Greiner,  101; 
C.  P.  Sandberg,  103. 

on  permanent  way.     1898,  L  122. 

on  steel  rails.     1890,  ii.  843  ;  1899,  i.  440. 

SANDBERG,  C.  P.  (JUN.),  appointed  scrutineer.    1899,  i.  1. 

elected  member.    1898,  ii.  16. 

SANDBERGER,  F.  VON,  on  manganese  ore  deposits.     1892,  i.  287. 

on  iron  ore  in  the  Fichtelgebirge.    1892,  ii.  308. 

on  meteorites.     1890,  i.  205. 

on  stanniferous  magnetite.    1891,  i.  258. 

SANDERS,  W.  E.,  on  timbering  in  mines.     1900,  ii.  472. 

SANDERSON,  J.  G.,  on  producer-gas  from  anthracite  waste.     1897,  ii.  340. 

SANDERSON,  R.  C.  P.,  on  wheels.     1897,  i.  551. 

SANDFORD,  William,  elected  member.    1899,  ii.  7. 
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sinking  at  Witkowitz.    1892,  ii.  393. 

sinking  by  freezing  process.    1890,  i.  207  ;  1891,  i.  267  ;  1894,  i.  480. 

sinking,  rapid.    1892,  i.  345. 
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Shaft,  sinking  through  quicksand.    1892, 1  345 ;  1898,  L  252 ;  1894,  i.  479. 

sinking,  use  of  cement  in.    1893,  i  252. 

timbering.     1890,  i.  208. 

Shafting  and  pipe  straightening  machine.    1891,1  411. 
Shafts,  cage  conductors  in.     1894,  ii.  352. 

depths  of.     1897,  i.  407. 

equipment  of.     1894,  i.  479,  ii.  297. 

inclines  on,  for  coal  mining.    1892,  ii.  394. 

indication  of  water  level  in.     1898,  ii.  327. 

iron  lining  for.     1894,  ii.  291). 

manufacture  of.    *1891,  i.  407. 

plummet  for  deep.     1891,  ii.  226. 

removing  deposit  from  pipes  in.     1892,  i.  367. 

steel  propeller.    1892,  i.  475. 

2SUAKESPEARE,  J.,  on  steel  wire-ropes.     1894,  ii.  429. 
Shale,  Australian  petroleum.    1890,  ii.  701. 

oil,  from  Brazil.     1891,  i.  310. 

oil,  production  of.    1897,  i.  395. 

SHALEK,  N.  S.,  on  coal  in  Richmond  Basin,  Virginia.    1900,  i.  300. 
Shan  States,  iron  smelting  in.    1890,  ii.  765. 

northern  coalfields  of.    1891,  i.  291. 

Shanghai,  trade  of.    1900,  i.  454. 
SHANKLAND,  E.  C,  on  structural  steel.     1897,  i.  540. 
Shape  of  bore-holes  for  blasting.    1892,  i.  294. 
Shaping  and  milling  machines.    1892,  ii.  466. 

and  slotting  machines.     1891,  ii.  292. 

SuABON  coal  of  North-Eastern  Ohio.     1893,  i.  229. 

SHARP,  J.,  book  on  metallurgy  by.     1900,  ii.  631. 

Sharp's  taper  rolling-mill.    1898,  ii.  490. 

SHAW,  H.  G.,  on  chrome  iron  ore  in  California.     1894,  ii.  288. 

SHAW,  H.  S.  Helb.    See  Hele-Shaw,  H.  S. 

SHAW,  J.  L.,  on  haematite  ores  of  Cumberland.     1892,  ii.  306. 

SHAW,  S.,  on  deposits  in  old  workings.     1896,  i.  382. 

SHAW,  W.,  on  early  open-hearth  steel  manufacture.     1893,  i.  320. 

obituary  notice  of.     1896,  ii.  261. 

SHAW,  W.  D.,  on  hardening  milling  cutters.     1892,  ii.  468. 
SHEAFER,  A.  W.,  on  anthracite  culm  banks.     1894,  i.  515,  ii.  378. 
Shear,  double-headed  rotary.    1891,  ii.  261. 

heavy  cutting.     1891,  ii.  261. 

hot.     1891,  ii.  261. 

hydraulic  bloom.     1890,  ii.  768. 

new  lever.     1890,  ii.  769. 

squaring.     1890,  i.  337. 

table.     1891,  i.  387. 

{Shearing  and  punching,  theory  of.    1895,  i.  470. 
as  means  of  testing.     1896,  i.  509. 

machines.      1890,  ii.  7()8 ;  1891,  ii.  2(52 ;  1893,  ii.  486 ;  1896,  ii.  371  ; 

1897,  i.  496  ;  1898,  i.  481. 

structural  steel,  effects  of.     1893,  ii.  502. 


Wheel's  gas-producer.    1892,  ii.  390. 
Sheet  iron  gauge.    1892,  ii.  478. 
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Sheet  iron,  manufactore  of.    1890,  ii.  797. 

metal  cutting-machine,  universal.     1891,  i.  412. 

metal  drawing-press.    1890,  i.  311. 

metal,  machine  for  expanding.    1890,  ii.  800. 

mill  progress.     1894,  i.  641. 

Sheets,  corrugated.    1894,  ii.  437. 

rolling.     1891,  L  381. 

wrought  iron  and  steel.    1895,  i.  47(5. 

Sheffield  Technical  School,  metallurgic  department  of.    1891,  ii.  95. 
Shelby  and  Anniston.     1890,  s.  v.  4G3. 

furnaces.     1890,  s.  v.  339. 

SHELTON,  K.  H.,  on  comparison  of  fuel-gas  processes.     1897,  ii.  338. 

SHELTON,  M.,  on  production  of  water-gas.    1892,  i.  343. 

Shenango  Valley  Bessemer  works.    1893,  i.  343. 

SHBNTON,  J.,  obituary  notice  of.     1898,  ii.  330. 

SHEPPARD,  Oliveb,  elected  member.     1897,  ii.  7. 

SHERMAN,  Genebal,  speech  by.     1890,  s.  v.  475. 

SHIELDS,  C.  W.,  on  compressed  air.     1896,  ii.  362  ;  1897,  i.  41S. 

SHIMER,  P.  W.,  on  determination  of  carbon.     1895,  ii.  589  ;  1899,  ii.  483. 

on  rapid  analysis  of  blast-furnace  slag.     1894,  ii.  499. 

on  sampling.     1900,  i.  431. 

Shingling.     1898,  i.  476. 

SHINN,  C.  H.,  book  on  mining  by.     1897,  i.  629. 

SHINN,  W.  P.,  obituary  notice  of.     1892,  ii.  302. 

Ship  plates,  open-hearth  metal  for.     1895,  ii.  534. 

Shipbuilding.    1890,  ii.  869  ;  1899,  ii.  495 ;  1900,  ii.  539,  611,  622. 

Bessemer  steel  in.     1895,  ii.  532. 

progress  in  manufacture  of  materials  for.     1891,  ii.  42. 

progress  of,  in  Germany.     1898,  ii.  521. 

statistics  of.     1897,  i.  605. 

steel.     1898,  i.  499. 

SHIPLEY,  T.  B.,  on  African  coalfields.     1897,  i.  380. 
SHIPMAN,  G.  A.,  elected  member.     1896,  i.  3. 
SHIPMAN,  J.,  on  Leon  Valley  coal  measurcis.     1895,  i.  312. 
Shipment  of  coal.     1898,  ii.  420 ;  1894,  i.  518,  ii.  380;  1895,  i.  384. 

of  iron  ore.     1890,  i.  210 ;  1891,  i.  272  ;  1898,  i.  206  ;  1897,  ii.  292. 

Shipping  industry  in  Germany.     1900,  i.  464. 
Ships,  earliest  iron.     1898,  i.  499. 

protection  of  iron  and  steel.     1890,  ii.  483. 

SHOCKLEY,  W.  H.,  on  coal  in  China.     1898,  ii.  405 ;  1900,  i.  301. 

on  iron  ore  deposits  of  China.    1900,  i.  278. 

on  native  iron  manufacture  in  China.    1900,  i.  366. 

Shocks,  rhythmical,  action  of,  on  steel  bridges,  1893,  ii.  505. 

Shoes  and  dies  for  stamp  batteries.    1890,  ii.  510. 

SHOOK,  P.  G.,  on  open-hearth  steel  in  Alabama.     1897,  ii.  434. 

Shop,  etchings.    1898,  i.  512. 

SHORE,  W.  M.,  on  spontaneous  combustion  of  coal.    1891,  i.  338. 

Shot-firing.    1898,  i.  265,  ii.  394. 

lamp.     1892,  i.  377. 

low  tension  system  of.     1891,  ii.  203. 

simultaneous.     1891,  i.  271. 
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Shovel,  steam.    1896,  i.  314. 

Shrinkage  of  castings.    1895,  i.  471 ;  1896,  i  510. 

SHUKOFF,  A.  A.,  on  chemistry  of  petroleum.     1900,  ii.  452. 

on  petroleum  in  Russia.    1900,  ii.  466. 

Slam,  iron  ore  in.    1895,  i.  287. 

lignite  in.    1899,  i.  319. 

SiBBBIA,  coal  in.     1894,  ii.  326  ;  1898,  ii.  395 ;  1899,  i.  317. 

mineral  resources  of.    1893,  ii.  554. 

mining  industry  of.     1900,  ii.  616. 

native  iron  of  terrestrial  origin  in.    1891,  ii.  148. 

St.  Makar  colliery  in.    1897, 1  380. 

Siberian  railways.     1894,  ii.  522. 

SIDDBLL,  T.,  obituary  notice  of.     1894,  ii  265. 

SiDERiTE  basins  of  the  Hudson  river  epoch.    1891,  i.  256. 

Siebengebirge,  iron  ores  of  the.     1898,  ii.  348. 

SIBDEE,  R.,  on  magnetic  properties  of  iron.     1895,  ii.  546. 

SiBGEN  district,  blast-furnaces  of.     1891,  ii.  233. 

district,  iron  industry  of.     1895,  ii  615 ;  1897,  ii.  527. 

district,  iron  ore  in.     1894,  ii.  512  ;  1896,  il  471 ;  1899,  ii.  311. 

district,  iron  ore  mining  in.     1891,  ii.  154. 

district,  mineral  statistics  of.    1900,  ii.  607. 

district,  rolling-miUs  of.    1891,  ii.  259. 

SIEGBRT,  A.,  on  calorific  value  of  fuel.     1898,  ii  337. 

on  pyrometry.    1893,  ii.  340. 

on  Siegert-Diirr  dasymeter.     1893,  ii.  340. 

SIEMASCHKO,  J.  VON,  on  Ochausk  meteorite.    1891,  i.  262. 

SIEMENS,  book  on  mining  by.     1896,  i.  575. 

on  safety-catches.     1896,  i  369. 

SIEMENS,  ALEXANDER,  on  electricity  in  mining.     1895,  i  355. 

SIEMENS,  Werner  von,  on  use  of  Mannesmann  tubes.    1891,  ii.  296. 

SIEMENS,  Sir  William,  work  done  by.     1899,  i  34. 

Siemens  furnace,  to  recover  waste  gases  as  well  as  waste  heat.    1890,  i.  18. 
See  Head,  John. 

steel  bath,  estimation  of  phosphorus  in  the  basic.     1890,  i  142. 

steel,  nitrogen  in.     1896,  ii.  163. 

SIEPMANN,  P.,  on  soluble  constituents  of  coal.     1891,  i  281. 

SIERSCH,  A.,  on  explosives.     1896,  ii  328. 

SIEVERS,  book  on  metallurgy  by.    1897,  ii.  551. 

SIEVERS,  J.,  on  mines  in  the  Dortmund  district.     1898,  i  374. 

Sifting  of  anthracite.    1890,  ii.  728. 

Signalling,  electric,  for  mine  cages.    1891,  i  328. 

from  cage  to  bank.     1893,  ii.  391  ;  1894,  i.  484. 

in  mines.     1890,  i.  270 ;  1892,  i  349 ;  1893,  i  283 ;  1899,  i.  339. 

SiGUA  iron  mines,  Cuba.     1890,  i.  198. 

Silesia,  blast-furnaces  in.    1897,  i  470. 

coalfields  of.     1891,  ii.  175  ;  1897,  i  371. 

manufacture  of  wrought  iron  in.     1897,  i  492. 

quartzite  from.     1894,  ii.  303. 

statistics  of.     1892,  ii.  539  ;  1893,  ii  550  ;  1897,  i  599. 

steelworks  in.     1897,  i.  506. 

Lower,  chrome  iron  ore  in.     1891,  ii.  165  ;  1898,  i  200. 
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SlLESiAN  coal-seams,  ironstone  in.    1894,  ii.  277. 
SIL1TER8PARRE,  Abbnt,  elected  member.    1898,  i.  3. 
Silica,  determination  of.    1891,  ii.  331 ;  1897,  ii.  509. 

in  chrome  ore,  determination  of.    1900,  i.  437. 

SILICIDES  of  iron  and  chromium.     1896,  i.  525,  ii.  426. 
Silicon  and  aluminium  in  iron,  condition  of.     1891,  ii.  319. 

and  carbon  in  cast  iron.    1899,  ii.  409. 

and  iron,  determination  of,  in  aluminium.     1892,  i.  491. 

carbide  in  steel  manufacture.    1898,  i.  484. 

determination  of.    1890,  ii.  855 ;  1898,  i.  411.  ii.  531 ;  1894,  i.  614  ; 

1896,  i.  532 ;  1898,  i.  533,  ii.  558 ;  1899,  ii.  484 ;  1900,  i.  433,  ii.  576. 

determination  of  sulphur  and.    1890,  i.  371. 

ferro-manganese.    1893,  ii.  485. 

in  foundry  mixtures.    1892,  ii.  442. 

in  pig  iron.    1894,  ii.  392. 

in  pig  iron,  control  o^.    1892,  i.  403,  ii.  434. 

in  pig  iron,  irregular  distribution  of.     1892,  i.  404. 

influence  of,  on  cast  iron.     1898,  ii.  204. 

influence  of,  on  critical  points  of  iron  and  steel.    1890,  i.  62. 

iron,  manufacture  of  high.    1896,  i.  400. 


SiLKSTONB  and  Beeston  seams.    1896,  i.  334. 
SILVESTER,  H.,  elected  member.     1893,  i.  2. 
SIMMERSBACH,  B.,  on  bauxite.    1895,  ii.  397. 

on  shipping  coal  at  British  ports.     1895,  ii.  454. 

SIMMERSBACH,  F.,  book  on  metallurgy  by.     1896,  ii.  487. 

on  Bauer  coke-oven.     1899,  i.  329. 

on  by-product  coke-ovens.    1898,  ii.  413. 

on  coke.    1897,  i.  387  ;  1898,  ii.  681. 

on  coke-ovens  in  Germany.     1898,  ii.  410. 

on  coke-ovens  in  the  United  States.     1891,  i.  301. 

on  Theisen  by-product  process.    1899,  i.  326. 

SIMMERSBACH,  0.,  book  on  metallurgy  by.     1895,  i.  548. 

book  on  mining  by.     1897,  ii.  552. 

on  anthracite  furnaces  of  South  Wales.    1898,  i.  448. 

on  Belgian  statistics.    1898,  i.  549. 

on  blast-furnace  industry  of  France.     1898,  i.  449. 

on  blast-furnaces  in  the  United  Kingdom.     1897,  ii.  385. 

on  chemical  composition  of  ingot  moulds.    1899,  1.  458. 

on  coke-firing.    1897,  ii.  328. 

on  coking  of  non-caking  coals.     1897,  i.  323. 

on  Harzburg  iron  ore  deposits.     1895,  i.  277. 

on  iron  industry  in  the  United  Kingdom.    1897,  i  584. 

on  pig  iron.    1897,  i.  480. 

on  prevention  of  loss  of  gas  when  charging.     1898,  ii.  459 ;    1899, 

i.  368. 

on  requirements  of  a  good  coke.     1899,  i.  323. 

on  sulphur  contents  of  coal.    1898,  i  382. 


SIMON,  A.,  on  fire-damp.    1896,  i.  380. 

on  Pas  de  Calais  coalfield.    1900,  i.  296. 

SIMON,  E.  H.,  on  painting  iron.     1898,  i.  527. 
SIMON,  G.,  on  iron  ore  from  Algeria.    1896,  il.  274. 

2e 
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SIMON,  Hbnbt,  obituary  notice  of.     1899,  ii.  295. 

on  Simon-CarT^s  coke-ovens  at  Bilbao,  Spain.    1892,  IL  31. 

SiMON-CABvks  coke-ovens.     1891,  i.  304. 

SIMONS,  W.,  elected  member.     1896,  i.  4. 

SIMPSON,  F.  R,  on  sinking  shafts.    1897,  ii.  340. 

on  underground  haulage.     1898,  ii.  432. 

SIMPSON,  G.  P.,  on  Kent  coal.     1897,  i.  366. 

SIMPSON,  J.  B.,  book  on  mining  by.     1900,  ii.  632. 

on  coal  supply.     1900,  iL  590. 

on  history  of  coal-mining.     1900,  ii.  481. 

on  pumping.     1897,  ii.  356. 

SIMPSON,  M.  H.,  obituary  notice  of.     1893,  i.  173. 

SIMS,  David  Thomas,  elected  member.    1900,  i.  3. 

SIMS,  H.  N.,  on  Mammoth  coal-seam.    1897,  ii.  320. 

Simultaneous  shot  firing.    1891,  i.  271. 

SiNGABENi  coalfield.     1894,  i.  447,  ii.  324. 

Singer,  Nimick  k  Co.'s  works.    1890,  s.  v.  427. 

Sinking  a  deep  shaft  at  Witkowitz.    1892,  ii  393. 

shafts.     1891,  ii.  300  ;  1894,  i.  479  ;  1897,  ii.  340. 

shafts  in  Saxony.    1892,  i.  289. 

shafts  through  quicksands.     1892,  i.  290,  345  ;  1894,  ii.  348 ;  1895, 

i.  346. 

SINNER,  C.  DE,  on  prevention  of  accidents  in  mines.     1893,  i.  284. 

SIORDET,  H.  L.,  on  coal  screening  and  washing.    1899,  i.  366. 

SISSON,  C.  W.,  book  on  metallurgy  by.    1893,  i.  450. 

Situation,  influence  of,  upon  pig  iron  industry.    1892,  ii.  432. 

Size  of  test-pieces,  influence  of.    1896,  ii.  407. 

SJOGREN,  A. ,  on  magnetic  concentration  of  iron  ore.    1892,  ii.  338. 

SJOGREN,  Arvid  C.  P.,  elected  member.    1897,  i.  2. 

SJOGREN,  H.,  on  persistency  of  Swedish  iron  ore  deposits.    1899,  ii.  315. 

on  Routivare  iron  ore  deposit.    1894,  i.  411. 

SJOGREN,  S.,  on  new  blast-furnace  plant  at  Kladno.     1895,  ii.  463. 

SJOSTEDT,  E.  a.,  on  charcoal  iron  furnaces  in  Canada.    1893,  ii.  427. 

on  exploration  for  magnetic  ore.    1894,  i.  426. 

on  iron  ore  deposits  of  Nova  Scotia.    1893,  i.  185,  ii.  312. 

on  Swedish  metallurgy  and  its  application  to  Canada.    1899,  ii.  522. 

SJOSTROM,  0.,  on  meteorites.     1897,  ii.  279  ;  1900,  i.  280. 

Skates.    1898,  ii.  525. 

SKELTON,  H.  J.,  book  on  metallurgy  by.     1891,  ii.  367. 

on  world's  iron  trade.    1900,  ii.  628. 

SKINNER,  W.  R.,  books  on  mining  by.    1890,  i.  409  ;  1891,  ii.  368 ;  1896,  ii.  488. 

Skulls,  removing,  from  direct  metal  ladles.    1892,  ii.  431. 

Skutskar  saw-mills.     1898,  ii.  304. 

Slabbing-mills.     1895,  ii.  494  ;  1899,  ii.  422. 

Slabs,  casting  plate.     1892,  i.  444. 

SLABY,  A.,  on  electric  welding.     1893,  ii.  478. 

SLADECEK,  R.,  on  Zenica  and  Kreka  collieries,  Bosnia.     1899,  ii.  391. 

Slag,  agricultural  value  of  basic.     1896,  i.  469. 

analysis  of.     1894,  ii.  399,  496,  498 ;  1896,  ii.  446,  454 ;  1897,  i.  578  ; 

1898,  ii.  562 ;  1900,  i.  438. 

as  railway  ballast.     1890,  i.  298. 
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Slag,  basic.    1894,  ii.  425  ;  1895,  u.  5^5. 

basic,  as  a  f  ertUiser.    1890,  i.  325 ;  1892,  iL  459. 

basic  Bessemer.    1891,  ii.  280. 

basic  Bessemer,  analysis  of.    1892,  ii.  523. 

7  basic,  detection  of  adulteration  of.     1892,  i.  496. 

'-  basic,  grinding.     1890,  i.  326  ;  1891,  ii.  281. 

basic,  solubility  of.     1890,  i.  325. 

bricks.    1893,  ii.  441  ;  1896,  i.  421,  ii.  360  ;  1897,  i.  483  ;  1898,  ii.  476. 

bricks  for  building  purposes.     1898,  i.  458. 

bricks,  strength  of  slags  and.     1892,  i.  411. 

calculation  of.     1892,  ii.  438. 

cement.    1890,  i.  296,  ii.  760 ;  1892,  i.  411,  ii.  439  ;  1898,  ii.  441 ;  1894, 

ii.  394 ;  1896,  i.  421  ;  1897,  i.  482,  ii.  405  ;  1898,  i.  461 ;  1899,  i.  385. 

composition  of.    1891,  i.  368. 

constituents,  the  graphic  calculation  of.    1892,  i.  409. 

converter.     1890,  ii.  793. 

crystallised.     1895,  i.  436. 

determination  of.    1900,  ii.  577. 

determination  of,  in  wrought  iron.     1892,  ii.  519. 

determination  of  phosphoric  acid  in.     1890,  i.  375. 

fayalite  crystals  in.     1890,  i.  294. 

for  evaporating,  utilisation  of.    1890,  i.  297. 

in  puddled  iron,  determination  of.    1894,  ii.  496. 

ladles.    1899,  ii.  401 ;  1900,  i.  351. 

recovery  of  metallic  iron  from.    1891,  ii.  280. 

tuyere  in  Germany.     1891,  ii.  242. 

waggons.     1891,  i.  359,  ii.  242 ;  1892,  i.  403. 


Slags,  blast-furnace.  1890,  i.  294,  ii.  760 ;  1891,  i.  368,  ii.  248  ;  1892,  i.  406, 
ii.  438 ;  1898,  ii.  441  ;  1894,  i.  533,  ii.  893  ;  1895,  i.  405,  ii.  482 ;  1896,  i. 
421,  ii.  358  ;  1897,  i.  480,  ii.  405 ;  1898,  i.  45K,  ii.  475  ;  1899,  i.  385,  ii.  410; 
1900,  i.  358,  ii.  506. 

blast-furnace,  analyses  of.     1891,  i.  445  ;  1892,  i.  406. 

blast-furnace,  heat  of  formation  of.     1890,  ii.  760. 

blast-furnace,  utiUsation  of.     1890,  i.  294  ;  1891,  ii.  248 ;  1892,  i.  409  ; 

1900,  i.  141. 

phosphoric  anhydride  in,  determination  of.    1892,  i.  493. 

properties  of.    1898,  ii.  475. 


SLATER,  Alfbbd,  elected  member.    1900,  ii.  5. 
SLAVIANKOFF,  N.,  on  electric  welding.    1892,  ii.  462. 
Slaviankoff  electric  casting  process.    1895,  ii  529. 
Slebpbbs,  colliery.    1893,  i.  259. 

for  railways.    1894,  ii.  433. 

metal.    1890,  L  343  ;  1892,  i.  456,  ii.  497  ;  1895,  ii.  531. 

steel.    1890,  il  808  ;  1891,  ii.  295 ;  1892,  ii.  471 ;  1896,  i.  478  ;  1898, 

i.  497. 
Slide-Rulb  for  use  in  the  calculation  of  furnace  charges.    1892,  i.  123. 
Sliding-scalb  at  Edgar  Thomson  works.    1890,  s.  v.  303. 
SLIFER,  H.  J.,  on  handling  ore.    1897,  i  354 ;  1898,  i.  357. 
Slips  and  explosions  in  the  blast-furnace.    1899,  i.  369,  ii.  398. 
SLOAN,  Maubigb  M.,  on  structural  steel.    1900,  ii  537. 
SLOCUM,  F.  L.,  on  coke-oven  gases.     1896,  ii.  309. 
on  comparison  of  fuel-gas  processes.    1897,  ii.  337. 


436  GENERAL  INDEX. 

SLOSSON,  K.  E.,  on  heating  power  of  Wyoming  petroleum.     1895,  iL  425. 
Slotting,  planing,  and  shaping  machines.    1891,  ii.  292. 
SMALL,  E.  W.,  book  on  mining  by.    1897,  u.  661. 
Small  arms  factory.    1895,11.331. 

cast  steel  ingots.    1895,  ii.  210. 

coal,  utilisation  of.     1896,  ii.  346. 

converters.     1900,  i.  383. 

strains,  measurements  of.     1895,  ii.  657. 

Smelting  Gkllivara  iron  ores.    1892,  ii.  436. 

iron  in  the  Shan  States.    1890,  ii.  765. 

titaniferous  iron  ores.     1890,  ii.  748  ;  1892,  ii.  429 ;  1896,  ii.  352  ;  1898. 

i.  431. 
use  of  charcoal  for.     1891,  i.  354. 


SMETHURST,  John,  elected  member.     1895,  ii.  7. 

obituary  notice  of.    1900,  1.  256. 

SMEYSTERS,  J.,  on  basic  pig  iron.    1897,  ii.  397. 

on  Gambler  converter.    1896,  i.  454. 

on  carbon  bricks.    1896,  i.  406. 

on  coal  in  Belgium.     1897,  ii.  211 ;  1900,  1.  296. 

on  coal-mining  in  Belgium.    1899,  i.  349. 

on  reheating  furnaces.     1896,  1.  472. 

on  steelworks  of  Charleroi  basin.    1899, 1.  411. 

SMITH,  A.,  on  economics  of  coal-mining.    1900, 1.  340. 

SMITH,  Alexander,  on  determination  of  carbon.    1890,  ii  852 ;  1893,  ii. 

527. 
SMITH,  A.  D.,  on  coal  consumption  at  collieries.     1899,  i.  357. 

on  underground  haulage.    1899,  i.  340. 

on  yield  of  an  anthracite  waste-heap.    1899, 1.  366. 

SMITH,  A.  W.,  on  standards  for  iron  analysis.     1899,  ii.  481. 

SMITH,  C,  on  melting  iron.    1891, 1.  372. 

SMITH,  C.  H.,  on  explosives  and  blasting.     1900,  i  330. 

SMITH,  Charles  S.,  on  Bilbao  iron  trade.    1895,  ii.  623. 

on  safety  props.     1897,  i.  413. 

SMITH,  C.  Weston,  on  armour-plates.    1891,  i.  415. 

on  effect  of  hardening  steel.     1891,  i.  82. 

SMITH,  D.,  on  threefold  long-wall  working.     1893,  i.  261. 

SMITH,  Ernest  A.,  on  New  Zealand  magnetic  iron-sands.    1896,  i.  71. 

SMITH,  Eugene  A.,  on  Coosa  coalfield,  Alabama.     1895, 11.  414. 

on  fireclays  of  Alabama.     1893,  1.  208 ;  1898,  ii.  382. 

SMITH,  E.  F.,  on  analysis  of  chrome  iron  ore.     1891,  ii.  329. 

on  electrolytic  deposition  of  iron.     1891,  ii.  321. 

SMITH,  E.  J.,  elected  member.     1893,  1.  2. 

SMITH,  E.  M.— 

Paper  on  '*  The  treatment  of  New  Zealand  magnetic  iron-.sands,"  1896, 
1.  65  ;  iron-sand  deposit,  65  ;  smelting  of  bricks  of  iron-sand  and  clay," 
66;  treatment  of  the  fluid  metal,  67;  coal  employed,  68;  analysis  of 
slag,  69.— OwctiMum;  B.  Dawson,  70;  A.  D.  Ellis,  70;  E.  M.  Smith,  71. 
— Corrcsftondence :  E.  A.  Smith,  71 ;  Sir  LfOwthian  Bell,  73. 

SMITH,  E.  W.,  on  changes  in  cupola-melted  iron.     1896, 1.  467. 
SMITH,  F.  H.,  on  coal  in  India.     1900,  i.  300. 
SMITH,  G.  E.,  on  miner's  electric  safety-lamp.     1891,  i.  342. 
SMITH,  George  Henry,  elected  member.    1895,  i.  4. 


GENERAL  INDEX.  437 

SMITH,  G.  O.,  on  iron  ore  in  Washington.    1900,  ii.  413. 

SMITH,  H.,  on  corrosion  of  iron.    1900,  i.  429. 

SMITH,  H.  H.,  on  ancient  cast  iron.     1898,  i.  472. 

SMITH,  H.  P.,  on  manufacture  of  basic  slag.    1900,  ii.  580. 

on  working  of  Bessemer  converters.    1900,  ii.  528. 

SMITH,  J.,  on  iron  ore  in  Ayrshire.    1894,  i.  402. 

SMITH,  J.  BUGKNALL,  book  on  mining  by.     1891,  i.  484. 

on  colliery  depreciation.     1891,  ii.  227. 

on  wire  ropes.    1896,  ii.  322. 

SMITH,  J.  L.,  elected  member.    1898,  i.  2. 

SMITH,  J.  Perbin,  on  Arkansas  coal  measures.    1894,  ii.  328. 

SMITH,  JosiAH  T.,  on  iron  ore  supplies.    1897,  ii.  515. 

work  done  by.    1899,  i.  36. 

SMITH,  K.  M.,  on  extinction  of  fire  in  mines.     1899,  ii.  383. 

SMITH,  0.,  on  testing  bicycle  tubing.     1899,  ii.  469. 

SMITH,  Pemberton,  elected  member.    1897,  i.  2. 

SMITH,  RiCHABD.  obituary  notice  of.     1891,  i.  280. 

SMITH,  R.  H..  elected  member.     1897,  ii.  7. 

on  portable  recorder  for  tests  of  metals.     1897,  ii.  172. 

SMITH,  S.,  on  winding  appliances.     1900,  i.  324. 

SMITH,  W.,  on  underground  haulage.     1900,  ii.  468. 

SMITH,  Watson,  on  coal  in  Japan.    1899,  i.  320. 

on  constituents  of  coal.    1893,  i.  219. 

on  hardening  steel  and  iron.     1890,  i.  l\2H. 

on  Japanese  coalfield.     1893,  ii.  357. 

on  peat.     1892,  ii.  3G9. 

on  soluble  and  resinoid  constituents  of  coal.     1892, 1.  313,  ii.  350. 

SMITH,  William,  elected  member.     1899,  ii.  7. 

Smith  gas-producer.    1890,  ii.  706. 

Smith's  fires.     1897,  ii.  449. 

SMITH-CASSON,  R— 

Paper  on  *'  Small  cast  and  steel  ingots,"  1895,  ii.  210  ;  importance  of 
small  ingots,  210;  Turner's  system,  211;  Smith-Casson's  system,  213; 
waste  in  heating,  rolling,  and  cropping,  214. — Diacuanon:  E.  Windsor 
Richards,  215;  G.  J.  Snelus,  210;  A.  T.  Walker.  217;  H.  Webb,  217; 
J.  Kerr,  218  ;  T.  Turner  (Kilmarnock),  218 ;  R.  Smith-Casson,  221. 

SMITS,  H.,  on  magnetic  concentration.    1900,  ii.  422. 

SMITS,  W.,  on  a  ventilating  fan.    1897,  i.  429. 

SMOCK,  J.  C,  books  on  mining  by.     1890,  i.  409  ;  1891,  ii.  368. 

on  iron-mining  industry  of  New  Jersey.    1891,  ii.  302. 

Smoke,  heating  power  of.    1894,  ii.  311. 

Smooth  castings.    1895,  ii.  4S7. 

SMYTH,  C.  H.,  jun.,  on  Clinton  iron  ore.     1892,  ii.  317. 

SMYTH,  H.  L.,  on  Crystal  Falls  iron-bearing  district.    1900,  ii.  412. 

SMYTH,  H.  Wabington,  on  iron  ore  in  Siam.    1895,  i.  287. 

on  lignite  in  Siam.    1899,  i.  319. 

SMYTH,  Sir  W.  W.,  book  on  mining  by.     1900,  i.  495. 

SNELL,  A,  T.,  book  on  mining  by.    1895,  i.  549. 

on  coal-cutting  machinery.    1894,  ii.  362. 

on  distribution  of  electricity  in  mining.     1890,  ii.  723. 

on  electric  percussion  drills.    1892,  i.  292. 


438  GENERAL  INDEX. 

SNELL,  A.  T..  on  electric  rock  drills.    1896,  i.  297. 

on  electricity  in  mining.    1890,  i.  256 ;  1891,  ii.  218 ;  1894,  a  354 ; 

1895,  i.  354. 

SNELL,  S.,  on  eye  accidents  in  iron  and  steel  works.    1900,  i.  395. 

on  position  of  miners  at  work.    1892,  i.  362. 

8NBLUS,  G.  J.,  elected  vice-president.    1890, 1  14. 

on  action  of  ezplosiyes  on  tubes  of  steel  guns.     1896,  ii  238. 

on  action  of  metalloids  on  cast  iron.     1898,  ii.  217. 

on  aluminium  in  ferro-carbon  alloys.    1894,  ii.  114. 

on  American  blast-furnaces.    1890,  ii.  57. 

on  arsenic  in  steel.    1896,  i.  129. 

on  basic  steel  at  Witkowitz.    1898,  ii.  11. 

on  blast-furnace  gas.     1898,  i.  36. 

on  brittleness  produced  in  soft  steel  by  annealing.    1898,  ii.  160. 

on  carbon  and  iron.     1898,  ii.  65  ;  1897,  ii.  180,  189. 

on  chemistry  of  puddling  process.    1891,  i.  142. 

on  chemistry  of  steel.    1891,  i.  83. 

on  coke-ovens.    1898,  i.  54,  62. 

on  continuous  sheets  of  iron  and  steel  from  fluid  metal.    1891,  ii.  37. 

on  critical  points  of  iron  and  steel.    1890,  i.  78. 

on  danger  of  using  too  hard  steel  rails.    1898,  ii.  92. 

on  Darby  process  of  recarburisation.     1890,  ii.  581. 

on  desulphurisation  of  iron.     1891,  ii.  90  ;  1892,  i.  115,  ii.  277 ;   1898, 

i.  97. 

on  development  of  Swedish  iron  industry.     1898,  ii.  30. 

on  diffusion  of  carbon  in  iron.     1896,  i.  142. 

on  direct  process.    1890,  ii.  433. 

on  experiments  with  basic  steel.     1892,  L  57. 

Paper  on  "  Further  experience  with  Walrand-Legenisel  process,"  1896, 
ii.  104 ;  firms  that  have  now  adopted  the  process,  104 ;  experimental 
plant  in  Glasgow,  104 ;  classes  of  steel  made  by  the  process,  105 ; 
adapted  to  the  manufacture  of  special  steels,  107  ;  change  in  the  mode 
of  operations  in  the  final  stage,  107  ;  analyses  of  steel  made,  108 ;  tensile 
tests  of  the  steel,  109;  cost  of  process,  109. — Dueuttion:  G.  J.  Snelus, 
110,  113,  114;  J.  E.  Stead,  111;  E.  P.  Martin,  113;  F.  W.  Harbord, 
114. 

on  influence  of  aluminium  on  carbon  in  cast  iron.     1900,  ii.  255. 

on  international  standards  for  analysis.     1890,  ii.  604  ;  1896,  i.  116. 

on  iron  ore  districts  visited  on  the  Northern  tour.    1890,  s.  v.  198. 

on  iron  ore  industry  of  Biscay.    1896,  ii.  102. 

on  iron  produced  by  new  process.     1895,  ii.  146. 

on  making  of  the  Middle  Lias  ironstone  of  the  Midlands.    1896,  i.  79. 

on  manufacture  of  iron  in  relation  with  agriculture.    1892,  ii.  28,  29. 

on  manufacture  of  steel  plates.     1898,  ii.  120. 

on  metal  mixers.    1895,  i.  74. 

on  Mond  gas  applied  to  manufacture  of  steel.    1896,  i.  157. 

on  new  method  of  producing  high  temperatures.    1900,  ii.  211. 

on  nickel  steel.     1895,  ii.  186. 

on  open-hearth  process  of  Bertrand  and  Thiel.    1897,  i,  126,  139. 

on  open-hearth  steel.    1894,  ii.  148. 

on  open -hearth  steel  process.    1900,  i.  62. 

on  permanent  way.     1898,  i.  119. 


GENERAL  INDEX.  439 

SNELUS,  G.  J.,  on  permeability  of  steel-melting  crucibles.    1897,  i.  84. 

on  phenomena  in  the  fusion  of  mild  steel.    1891,  ii.  72,  74. 

on  production  of  metallic  bars  bj  extrusion.    1896,  i.  62. 

on  production  of  pure  iron  and  steel.    1892,  i.  93,  94. 

on  puddling  iron.    1893,  i.  134. 

on  pyrometers.     1898,  i.  120. 

on  roasting  of  iron  ores.    1896,  ii.  137. 

Report  on  "tianiter  desulphurisation  process,"  1898,  i.  77;  desul- 
phurising fluid  pig  iron  in  the  ladle,  79 ;  experiments  in  the  basic  open- 
hearth  furnace,  81. — Discussion:  E.  W.  Richards,  83;  Sir  L.  Bell,  85; 
J.  P.  Walton,  88  ;  E.  P.  Martin,  94  ;  W.  Hawdon,  95 ;  F.  W.  Harbord,  96  ; 
G.  J.  Snelus,  97;  H.  Webb,  102;  T.  M.  Percy,  103;  A.  K.  Huntington, 
105 ;  J.  E.  Stead,  106 ;  E.  G.  Tosh,  107 ;  E.  H.  Saniter,  109. 

on  small  ingots.    1895,  ii.  216. 

on  solution  theory  of  carburised  iron.    1899,  ii.  180. 

on  thermal  treatment  of  iron.     1890,  i.  91  ;  1891,  i.  113. 

on  thermo-chemical  study  of  the  refining  of  iron.     1897,  ii.  112. 

on  thermo-chemistry.     1895,  ii.  123. 

on  use  of  finely-divided  iron  ore.     1899,  ii.  46. 

on  use  of  liquid  metal  in  open-hearth  furnace.     1900,  i.  62. 

Paper  on  '*  The  Walrand-Leg^nisel  process  as  applied  to  steel  castings," 
1894,  i.  26 ;  method  of  overcoming  the  difficulty  of  want  of  fluidity  in 
converter  charges,  27 ;  experiments  carried  out  at  Paris,  29 ;  process  as 
carried  out  at  Le  Creusot,  33  ;  plant  at  Hagen,  33  ;  possibilitiy  of  making 
steel  equal  in  quality  to  crucible  steel,  41. — Discussion:  E.  F.  Lange,  42  ; 
Sir  B.  Sanmelson,  44  ;  R.  M.  Daelen,45  ;  J.  Riley,  46  ;  E.  W.  Richards,  46. 

remarks  on  Canadian  tour.     1890,  s.  v.  470. 

vote  of  thanks  by.     1898,  i.  274. 


SNELUS,  G.  J.,  jun.,  elected  member.    1899,  il  7. 

SNOW,  E.  P.,  on  iron  ore.     1896,  i.  309. 

SNOW,  W.  B.,  on  fan  in  the  foundry.    1898,  i.  470. 

SOAKINOPITS,  Gjers.     1891,  i.  402  ;  1896,  i.  471. 

SOAR,  C,  on  coal-lowering  apparatus.    1890,  ii.  729. 

SOBBE,  VON,  on  mine  drainage.     1900,  i.  333. 

SOBO,  E.,  on  handling  iron  ore.     1900,  i.  286. 

Sooi^i^.  d'Encouragement  pour  Tlndustrie  Nationale.    1900,  ii.  386. 

Soci^£  des  M^taux,  works  of  the.    1900,  ii.  385. 

Sodium  hydroxide,  action  of,  on  iron.    1898,  i.  529. 

Soft  coal  and  gas,  outbursts  of.     1898,  i.  271. 

steel,  casting  temperature  of.     1895,  i.  465. 

SOHM,  M.,  on  coal  screening  and  washing.     1900,  i.  344. 

on  winding  appliances.     1900,  i.  324. 

SOHO  ironworks,  Bolton.    1899,  ii.  277. 

ironworks,  Pittsburgh.     1890,  s.  v.  426. 

Soiree  musicale  at  Hotel  Continental.     1900,  ii.  360. 

SOKOLOFF,  N.,  on  Russian  iron  ore.     1898,  i.  342. 

SOLDENHOFF,  R  de,  obituary  notice  of.    1894,  ii.  265. 

Paper  on  "The  manufacture  of  coke,"  1894,  ii.  211 ;  the  beehire  oven, 
213  ;  the  Welsh  oven,  215 ;  the  Copp^  oven,  216 ;  utilisation  of  volatile 
products,  219. — Discussion  :  Sir  L.  Bell,  86  ;  H.  Bauerman,  86. 

on  recent  progress  in  coking.    1894,  i.  457. 

Solid  viscosity,  mechanism  of.    1898,  ii.  491. 

Solidifying  steel  ingots.    1892,  i.  443. 


440  GENERAL  INDEX. 

Solids,  flow  of.    1894,  i  578. 

SOLLAS,  W.  J.,  on  coal  beneath  London.    1900,  ii.  430. 

SOLOMIAC,  on  coal  in  Tonkin.    1899,  i.  319. 

S6lTZ,  W.,  on  Hungarian  chrome  iron  ore.     1898,  i.  214. 

on  open-hearth  process.    1893,  L  826. 

Solubility  of  basic  slag.    1890,  i  325. 

of  carbon  in  iron.     1893,  i.  390. 

of  red  hsematite.    1893,  i  194. 

Soluble  and  resinoid  constituents  of  coal.    1891,  i.  281 ;  1892,  i.  313,  ii.  350. 

slags.    1894,  ii.  425. 

Solution  of  gases  in  iron.    1898,  ii.  521. 

theory  of  carburised  iron.    1899,  ii.  167  ;  1900,  ii  317. 

theory  of  iron  and  steel.    1898,  i.  325,  ii.  248 ;  1899,  i.  204,  466 ;  1900, 

i.  219,  422. 

SOMERS,  S.  S.,  elected  member.    1896,  i.  4. 
SOMBBSETSHIBE,  Coalfield  of.     1892,  i.  320. 

petroleum  in.    1894,  i.  468. 

SOMZ^E,  L.  H.  M.,  book  on  mining  by.    1893,  ii.  564. 

on  occnrrence  of  g^  in  collieries.    1898,  ii.  414. 

SONDERICKER,  J.,  on  iron  and  steel  testing.    1893,  i.  370. 
SONGIN,  0.  0.,  book  on  mining  by.     1894,  ii.  539. 
SOPWITH,  A.,  on  South  Staffordshire  coalfield.    1892,  i.  319. 
SORBY,  H.  C,  on  microscopical  investigations  of  metals.     1898,  i.  365. 
SORGE,  A.,  on  foundry  cost  sheets.     1895,  ii.  490. 

on  pattern  shop  costs.     1896,  ii  365. 

SORGE,  E.,  on  destruction  of  blast-furnace  linings.     1892,  i  398. 
SOBTJNO  and  cleaniag  coai     1890,  i  271. 
SOTA,  Ramon  de  la,  elected  member.    1896,  ii  4. 
SOULARY,  C,  on  improvements  in  coking  process.    1899,  i  327. 
SOULE,  F.,  on  winding  ropes.     1900,  i.  325. 
Sound  castings.    1893,  ii.  470. 

Soundness  and  working  qualities  of  crucible  steei    1894,  i  582. 
SOUPART,  A.,  on  ventilation  of  collieries.    1900,  ii.  478. 
Sources  of  petroleum.    1891,  i  306. 

SOUTH  Africa,  coal  in.    1894,  i  452;  1895,  ii  409;  1897,  ii  318 ;  1898,  i 
376,  ii  404  ;  1899,  ii.  347. 

coal  production  of.    1897,  ii.  536. 

coalfields  of.    1890,  i.  228 ;  1891,  i  286. 

statistics  of.    1897,  i.  574. 

South  American  iron  ores.    1890,  ii  662. 

oilfields.    1892,  ii.  382. 

South  Australia,  coke-making  in.    1891,  i.  301. 

imports  of.    1893,  ii.  542. 

iron  ore  in.     1892,  ii  312  ;  1893,  ii  311. 

South  Chicago,  Bessemer  works.    1899,  ii.  489. 

steelworks.     1890,  s.  v.  306,  433. 

South  Russia,  coal  in.    1894,  i  442. 

manganese  ores  in.     1899,  ii.  313. 

South  Staffordshire  coalfield.    1895,  i.  312. 

iron  industry  of.    1896,  ii  8. 

mineral  resources  of.     1896,  ii.  22. 


GENERAL  INDEX.  441 

South  Staffordshirb  tramways.    1895,  ii.  320. 
South  Wales,  anthracite  furnaces  of.    1898,  i.  448. 

coal  in.     1898,  il  391  ;  1900,  i.  293. 

coalfield.    1895,  ii.  406  ;  1899,  ii.  342. 

South  Tobkshibb  coalfield.    1890,  i.  223. 
SOUTHER,  H.,  on  nickel  steel.     1900,  ii.  548. 

on  tabe-making.     1898,  ii.  524. 

SOUTHERN,  T.  A.,  on  mine  ventilation.     1895,  ii.  446  ;  1897,  i.  428. 

on  ventilating  appliances.     1898,  ii  408. 

Southern  centre  of  American  iron  trade.    1890,  s.  v.  225. 

England,  coal  measures  in.    1894,  ii.  312. 

iron  making  district.     1890,  s.  v.  322. 

rolling-mills.     1890,  s.  v.  338. 

Southebn  States,  collieries  in.    1898,  i.  379. 

conditions  of  pig  iron  manufacture  in.     1890,  s.  v.  164,  169. 

Southern  Ural  mining  industry.    1899,  ii.  519. 

SOUTHWORTH,  John  Thomas,  elected  member.    1900,  ii.  6. 

SPAETER,  C,  elected  member.    1898,  i.  2. 

Spain,  coal  in.     1894,  i.  443 ;   1895,  ii.  408 ;  1896,  ii.  300,  478 ;   1900,  ii. 

437. 

coalfields  of.    1896,  i.  338. 

coke  manufacture  in.    1891,  ii.  191 ;  1894,  i.  458. 

collieries  in.     1900,  i.  342. 

imports  and  exports  of.     1891,  i.  463;  1892,  i  523,  ii.  546;  1898,  i. 

437  ;  1898,  ii.  590 ;  1899,  ii.  520 ;  1900,  ii.  617. 
iron  and  steel  industry  of.    1891,  i.  396 ;  1892,  i.  520  ;  1896,  ii.  5 ;  1900, 

ii.  616. 
iron  ore  in.    1891,  i.  252,  ii.  142 ;  1892,  i.  269,  ii.  308 ;  1898,  i.  181 ; 

1894,  ii.  279  ;  1896,  i.  303  ;  1897,  ii.  271 ;  1899,  ii.  314 ;  1900,  i.  274,  480, 

ii.  406. 

iron  ore  mines  in.    1892,  i.  268. 

iron  ore  mining  in.     1898,  ii.  306. 

iron  trade  statistics.    1891,  ii.  354  ;  1894,  ii.  523  ;  1895,  if.  623 ;  1898, 


i.  570 ;  1899,  i.  496,  ii.  520. 

—  manganese  ore  deposits  of  northern.     1896,  ii.  139. 

—  manganese  ore  in.     1896,  ii.  139  ;  1899.  1.  282,  498  ;  1900,  i.  481,  ii.  617. 

—  mineral  statistics  of.  1890,  i.  393  ;  1893,  i.  436,  ii.  555 ;  1894,  i.  641  ; 
1895,  i.  538  ;  1896,  i.  565  ;  1897,  i.  612,  ii.  537  ;  1898,  ii.  590;  1899,  i.  497  ; 
1900,  i.  479. 

—  new  open-hearth  furnace  in.     1891,  ii.  272. 

—  pig  iron  and  steel  in.     1892,  i.  522. 

—  royalties  in.    1890,  s.  v.  194*. 
transporting  and  dressing  iron  ore  in.     1894,  ii.  301. 


SPALDING,  B.  F.,  on  burnt  steel.     1895,  ii.  563. 

on  forging  and  stamping.     1893,  i.  360. 

on  influence  of  cold  on  iron  and  steel.    1896,  i.  499. 

on  moulding.     1899,  i.  392. 

SPANGLER,  H.  W.,  on  tests  of  round-rolled  bars.    1892,  i  472. 
Spanish  meeting.    1896,  ii.  1. 

meeting,  visits  and  excursions.    1896,  ii.  217. 

SPARKES,  J.,  on  self-acting  inclines,     1893,  i.  254. 
Sparrow  Point  works.    1890,  s.  v.  253. 


442  GENERAL  INDEX. 

SPATERO,  D.,  on  corrosion  of  cast-iron  pipes.     1898,  ii.  522. 
Spathic  iron  ore,  calcination  of.    1890,  ii.  677  ;  1895,  ii.  391. 

ore  dressing.    1894,  i.  426. 

Spathite  in  Tennessee.    1895,  i.  286. 

SPAULDING,  H.  C,  on  electric  power  in  mines.    1890,  it  724. 

Spbakman's  water  cartridge.     1891,  ii.  206. 

Spbcific  heat  of  carbon.     1898,  ii.  336. 

heat  of  iron.    1893,  ii.  493  ;  1897,  i.  304. 

Specifications  for  foundry  castings.    1898,  ii.  480. 

for  iron  and  steel.     1893,  ii.  507. 

for  pipes.     1895,  i.  477. 

for  steel  for  fire-boxes  and  boilers.     1890,  i.  346. 

for  steel  plate.     1894,  ii.  458. 

for  structural  steel.     1899,  i.  438. 

Spbcimbn  of  earlj  Scottish  iron.     1894,  ii.  399. 
Spectra  of  Bessemer  flame.    1895,  ii.  100. 
Spectbum  of  electrolytic  iron.    1894,  i.  571. 

of  iron  and  the  periodic  law.    1892,  i.  483. 

SPl^E,  Th^o,  on  mines  in  Belgium.     1899,  ii.  503. 
SPEIER,  P.,  on  chrome  ore  furnace  lining.     1895,  ii.  506. 
SPELLER,  F.  N.,  on  basic  open-hearth  steel.    1898,  ii.  500. 
SPENCE,  D.,  on  aluminium  in  iron.     1891,  i.  372. 
SPENCER,  A.,  book  on  metallurgy  by.     1891,  ii.  367. 
SPENCER,  G.,  on  extinction  of  fire  in  mines.     1899,  ii.  334. 

on  haulage.     1893,  ii.  391. 

SPENCER,  John  Walton,  on  aluminium  steel.     1890,  ii.  214. 

on  charging  open-hearth  furnaces  by  machinery.     1897,  i.  109. 

on  influence  of  aluminium  on  steel.     1890,  i.  123. 

on  influence  of  elements  on  iron.     1894,  i.  230. 

on  iron  ores  of  Spain.     1896,  i.  304. 

on  manufacture  of  continuous  sheets  from  fluid  metal.    1891,  ii.  33. 

on  open-hearth  process  of  Bertrand  and  Thiel.     1897,  i.  139. 

vote  of  thanks  by.     1894,  i.  11. 

SPENCER,  John  William  Arthur,  elected  member.    1894,  ii.  4. 
SPENCER,  Mrs.,  on  ancient  Welsh  blast-furnace.     1897,  ii.  ,386. 
SPENCER,  W.,  on  support  of  buildings.     1893,  ii.  403. 
SPENNRATH,  J.,  on  preservation  of  iron.     1895,  ii.  583. 

on  prevention  of  rust.     1896,  i.  529. 

SPERRY,  E.  A.,  on  coal-cutting  machinery.     1893,  i.  266;  1894,  i.  494. 

on  electricity  in  mining.     1893,  i.  259 ;  1894,  i.  489,  ii.  354. 

SPERRY,  F.  L.,  on  alloys  of  iron  and  nickel.     1895,  L  480. 

Sperrylitb.    1890,  s.  v.  253. 

Spheres,  hollow  iron,  production  of,  by  pressure.    1891,  i.  404. 

Spherosidbrite,  peculiar  variety  of.    1892,  i.  282. 

SPICA,  M.,  on  analysis  of  basic  Bessemer  slag.    1892,  ii.  525. 

on  basic  slag.     1893,  i.  420. 

Spiegeleisbn,  American.     1895,  ii.  480. 

analysis  of.     1890,  ii.  856  ;  1894,  i.  629. 

manufacture  of.     1893,  i.  300. 

SPIES,  A.,  on  first  iron  casting  in  America.     1895,  i.  411. 
SPILKER,  A.,  on  origin  of  petroleum.     1900, 1  307. 


GENSRAL  INDEX.  443 

SPIL8BURT,  E.  Gibbon,  od  the  iron  industry.    1897,  i.  450. 

on  ore  briquettes,    1898,  i.  440. 

SPIRAL,  A.,  on  use  of  aluminium.    1891,  ii  252. 

Spibal-gbabed  planing  machine.     1890,  i.  337. 

Spibal-tubing,  manufacture  of.    1890,  ii.  810. 

Spibally  welded  tubes.    1890,  i.  333  ;  1891,  ii.  289;  1894,  ii.  431. 

Spibit-lamp,  the  Pieler,  as  a  fire-damp  indicator.    1890,  i.  267. 

Spitzbbbgbn,  coal  in.    1892,  i.  323  ;  1900,  ii  443. 

Spontaneous  combustion.    1891,  i.  338,  ii.  171 ;  1892,  i.  317,  ii.  351 ;  1898, 
ii.  416  ;  1894,  i.  605. 

combustion  in  collieries.     1899,  i.  353. 

combustion  of  briquettes.     1898,  i.  430. 

8P0TH,  J.,  on  safety-lamps.     1895,  i.  364. 

SPRAGUE,  T.  W.,  on  coal-cutting.    1897,  i.  424. 

on  coal-cutting  machinery.     1895,  IL  441,  442. 

on  electric  haulage.     1895,  ii.  435. 

on  electric  mine  locomotives.     1896,  iL  326. 

on  electrical  transmission  of  power.     1897,  ii.  349. 

on  electricity  in  mines.     1897,  L  416. 

Spbing-pole  boring.     1895,  i.  294. 

Spbingfield  ironworks.     1891,  ii.  256  ;  1892,  ii.  446. 

SPRINGORUM,  F.,  on  Hungarian  dolomite.     1897,  ii.  301. 

on  open-hearth  process  in  Germany.    1897,  ii.  424. 

SPtJLLER,  J.,  on  determination  of  carbon.    1899,  ii.  482. 

on  determination  of  chromium.    1898,  ii.  537 ;  1894,  i  614 ;  1897,  i. 

570. 

on  determination  of  nickel.     1897,  ii.  507. 

on  determiDation  of  phosphorus.    1894,  i.  610. 

on  determination  of  sulphur.     1895,  i.  512. 


SPURR,  J.  E.,  on  iron-bearing  rocks  of  Mesabi  range.     1894,  ii  283. 

Squabe  and  polygonal  holes,  machine  for  drilling.     1890,  ii  812. 

Squeezeb,  Leechburg.    1898,  ii.  448. 

Squeezing  machine.    1898,  i  317. 

SQUIRE,  E.  L.,  obituary  notice  of.     1898,  i.  324. 

SQUIRE,  J.,  book  on  mining  by.    1891,  ii.  368. 

STADTLER,  B.,  on  coke  in  Colorado.     1890,  ii.  69& 

Staffobdshibe,  coal  in.     1899,  i.  308  ;  1900,  i.  294. 

long-wall  working  in  North.    1893,  i  268. 

method  of  working  thick  coal  In.    1892,  i  360. 

Rearer  coals  of  North.     1893,  i  267. 

South,  coalfield.     1892,  i.  318. 

~  Steel  and  Ingot  Iron  Company.     1895,  ii  333. 


STAHL,  A.  F.,  on  Bessemer  and  open-hearth  metal  from  same  ores.     1891,  i. 
395. 

on  coal  and  iron  in  Russia.     1896,  ii.  474. 

on  coal  in  Persia.     1894,  i  452. 

on  iron  ores  of  Persia.     1894,  i.  421. 

on  oil-springs  of  Temir-Chan-Schura.     1898,  i.  396. 

on  origin  of  petroleum.     1899,  i  331. 

on  petroleum  in  Persia.     1894,  i.  470. 

on  petroleum  in  Russia.     1898,  ii.  419  ;  1899,  i.  332. 


444  GENERAL  INDEX. 

STAHL,  A.  W.,  on  armoar-plate  tests.     1896,  i.  519. 

STAHL,  W.,  on  calcination  of  spathic  iron  ore.     1890,  ii.  667. 

on  cuprous  sulphide  in  iron.    1890,  i.  363, 

Stahlbebo  iron  ore  deposits.    1898,  ii.  348. 

8TAHLER,  C,  on  prevention  of  loss  of  gas  when  charging.    1899,  i.  368. 

STAIN  lER,  X.,  on  coal  in  Belgium.     1900,  i.  296. 

on  iron  manufacture  on  the  Congo.     1898,  ii.  486. 

on  iron  ore  in  the  Congo.    1898,  ii.  366. 

STAMBEE,  M.,  on  Mitis  castings.     1898,  ii.  476. 

Stamp  batteries,  shoes  and  dies  for.    1893,  ii.  510. 

Stamping  and  forging.    1892,  ii.  465. 

STANBURY,  GsOBOB,  elected  member.    1900,  i.  3. 

Standabd  coking  works.    1890,  s.  v.  437. 

international,  for  analysis  of  iron.      1890,  i.  368,  ii.  683,  851 ;  1892,  il 

520  ;  1899,  ii.  480. 

methods  of  analysis.    1894, 1.  600,  ii  481 ;  1896,  i.  80. 

size  for  fire-bricks.    1893,  i.  215. 

specifications.    1900,  i.  416. 

tests  of  iron  and  steel.    1895,  L  474 ;  1896,  i.  510  ;  1897, 1.  532  ;  1899, 


il  467. 
Standabdisino  permanganate  solution.    1897,  i.  575. 

potassium  permanganate.    1894,  ii.  496. 

STANFORD,  H.  R.,  on  malleable  cast  iron.    1895,  ii.  527. 

STANLEY,  Edwabd,  elected  member.     1900,  i.  3. 

STANLEY,  Hon.  E.  Lyulph,  speech  by.    1898,  i.  297. 

STANLEY,  W.  F.,  book  on  mining  by.    1890,  ii.  892. 

Stanley  coal-heading  machine.    1893,  ii.  396. 

Stannebs  Closes  steelworks.    1893,  i.  330. 

Stannipebous  magnetite.    1891,  i.  258. 

STANOJEVIC,  A.,  on  Servian  iron  ore.     1896,  i.  303. 

STANSFIELD.  Alfbed,  elected  member.    1899,  ii.  7. 

on  diffusion  of  elements  in  iron.    1899,  i  113. 

on  influence  of  aluminium  on  carbon  in  cast  iron.     1900,  ii.  255. 

on  iron  and  phosphorus.     1900,  ii.  145. 

Paper  on  * '  The  present  position  of  the  solution  theory  of  carburised 
iron,"  1899,  ii.  169 ;  introduction,  169 ;  the  solidification  of  carburised 
iron,  170 ;  formation  of  carbide  of  iron,  174  ;  formation  of  graphite,  175; 
the  allotropic  changes  of  iron  and  their  influence  on  the  solid  solutions 
of  iron  and  cementite,  176. — Discussion :  Sir  W.  C.  Roberts- Austen,  180 ; 
G.  J.  Snelus,  180  ;  R.  A.  Hadfield,  181  ;  J.  E.  Stead,  IHZ— Correspon- 
dence:— H.  von  Juptner,  185;  A.  McWilliam,  191. 

Paper  on  **The  present  position  of  the  solution  theory  of  carburised 
iron,"  1900,  ii.  317,  Part  II.  ;  introduction,  317;  the  solidification  of 
carburised  iron,  318  ;  changes  after  solidification,  322 ;  GibVs  phase-rule, 
324  ;  equilibrium  curves,  326 ;  summary,  327. — Correspondence  .*  H.  Le 
Chatelier,  330  ;  H.  von  Juptner,  332  ;  A.  Stansfield,  353. 

on  pyrometry.    1898,  ii.  390. 

on  solution  theory  of  iron  and  steel.     1899,  i.  237. 


STANTON,  T.  E.,  on  relation  between  stress  and  strain.    1894, 1  579. 
Stanton  Ironworks  Company's  collieries.    1892,  i.  386. 
STAPFF,  F.  M.,  on  formation  of  ferric  oxide.     1895,  i.  288. 

on  iron  ore  deposit  at  Pilot  Knob.     1891,  ii.  144. 

STARCK,  A.,  elected  member.    1898,  ii.  6. 


GENERAL  INDEX.  445 

STASSANO,  E.,  on  classification  of  iron  and  steel.     1892,  I  463. 

Stassano  method  of  iron  manufacture.     1900,  ii.  513. 

STASSART,  S.,  on  methods  of  working  coal.    1900,  ii.  474. 

State  of  carbon  in  steel.     1895,  i.  495. 

of  combination  of  carbon  in  iron.    1897,  ii.  463. 

State  supervision  of  collieries.    1894,  ii.  532. 

Statement  of  accounts.  1890,  i.  8, 160 ;  1891,  i.  228  ;  1892,  i.  262  ;  1898,  i. 
9 ;  1894,  i.  10 ;  1895,  i.  10 ;  1896,  i.  12 ;  1897,  i.  12 ;  1898,  i.  13 ;  1899,  L 
12,  13 ;  1900,  i.  12,  13. 

of  analysis.    1900,  ii.  572. 

Statistics.  1890,  L  378,  ii.  858 ;  1891,  i.  448,  ii.  333 :  1892,  i.  449,  ii.  527 ; 
1893,  i.  423,  ii.  541 ;  1894,  i.  622,  ii.  501  ;  1895,  i.  517,  ii.  605;  1896,  i. 
544,  ii.  457;  1897,  i.  582,  ii.  514;  1898,  i.  541,  ii.  566;  1899,  i.  471,  ii. 
454  ;  1900,  i.  445,  ii.  587. 

of  international  trade.    1890,  s.  v.  18. 

Stay-bolt  iron.    1891,  i.  424. 

STEAD,  John  Edward,  elected  Member  of  Council.    1895,  ii.  94. 

on  action  of  metalloids  on  cast  iron.     1898,  it  27. 

on  alloys  of  iron  and  chromium.     1892,  ii.  163. 

on  aluminium  steel.     1890,  ii.  189. 

on  analysis  of  steel.    1894,  i.  324. 

on  arsenic  in  steel.    1895,  i.  133. 

on  basic  slag.     1895,  i.  446. 

on  blast-furnaces.    1894,  i.  99. 

Paper  on  "  Brittleness  produced  in  soft  steel  by  annealing,'*  1898,  ii. 
137  ;  terms  used  to  describe  the  structure  of  iron  and  steel,  137  ;  inter- 
granular  weakness,  139 ;  cleavage  weakness,  140;  granular  development 
on  heating  iron  to  600*'  to  750"  C,  145 ;  brittleness  in  annealed  sheets, 
148  ;  how  to  prevent  brittleness,  152  ;  conclusion,  154. — JHscussion:  E.  P. 
Martin,  155:  Sir  W.  C.  Roberts-Austen,  155;  J.  0.  Arnold,  155;  W.  H. 
Bleckly,  159  ;  G.  J.  Snelus,  160  ;  H.  M.  Howe,  160  ;  F.  W.  Harbord,  161 ; 
A.  Mc William,  162 ;  H.  Bauerman,  165. — Correspondence:  A.  H.  Gdransson, 
166 ;  C.  H.  Ridsdale,  167  ;  J.  E.  Stead,  174 ;  E.  H.  Saniter,  182. 

on  carbon  and  iron.    1897,  ii.  151. 

on  carbon  in  iron.     1893,  ii.  69. 

on  causes  of  tendency  to  fracture  in  iron  and  steel.    1899,  i.  437. 

on  chemical  phenomena  in  manufacture  of  steeL    1890,  i.  146, 151. 

on  colour  gauges.     1894,  ii  175. 

Paper  on  "  The  crystalline  structure  of  iron  and  steel,"  1898,  i.  145 ; 
early  literature,  145 ;  application  of  the  microscope,  146 ;  granulation 
produced  on  the  solidification  of  metal,  148 ;  granulation  in  forged  steel 
and  iron,  150 ;  granular  structure  of  burnt  steel,  153 ;  chemical  and 
mechanical  tests  of  open-hearth  steel  after  rolling  and  heating,  154; 
granulation  of  iron  and  very  soft  steels  at  low  temperatures,  155  ;  steel 
with  various  amounts  of  carbon,  162  ;  columnar  granular  structure,  168  ; 
crystalline  structure,  173 ;  crystallisation  in  annealed  sheets.  179 ;  crys- 
talline structure  of  cementite,  182 ;  crystalline  structure  of  hardened 
steel,  182 ;  summary,  183 ;  bibliography,  187 ;  photographs,  188  ;  index 
to  abbreviations,  189. — Corrot^wndcnce :  F.  Osmond,  190;  J.  Parry,  190; 
R.  G.  Scott,  195;  R.  A.  Hadfield,  197;  H.  M.  Howe,  198;  A.  Ledebur, 
199  ;  J.  E.  Stead,  201. 

on  determination  of  aluminium.     1890,  i.  374. 

on  determination  of  carbon.    1894,  i.  610. 

on  determination  of  chromium.     1895,  ii.  156. 

on  determination  of  hardening  carbon  and  carbide  carbon.   1897,  i.  271. 


446  GENERAL  INDEX. 

STEAD,  J.  E.,  on  desalphurisation  of  iroD.    1892,  i.  113  ;  1893,  i.  30a 

on  diffusion  of  carbon  in  iron.     1896,  i.  142. 

on  diffusion  of  elements  in  iron.    1899,  i.  107. 

on  diffasion  of  sulphides.     1897,  ii.  95  ;  1898,  ii.  260. 

Paper  on  "  The  effect  of  arsenic  on  steel,"  1895,  i.  77  ;  system  of  invea- 
tigation,  78 ;  methods  of  testing  and  definitions,  81 ;  series  of  experi- 
ments, 82 ;  summary,  101 ;  arsenic  in  steel  wire,  104 ;  determination  of 
arsenic,  110;  report  on  steel  rails,  116. — DUcussion:  D.  BvaDS,  117;  B. 
RUey,  118  ;  F.  H.  Wigham,  120  ;  E.  G.  Tosh,  121 ;  F.  W.  Paul,  122  ;  C.  H. 
Ridsdale,  124,  129;  A.  E.  Tucker,  127;  E.  Windsor  Richards,  128; 
G.  J.  Snelus,  129 ;  H.  Bauerman,  130 ;  F.  W.  Harbord,  131 ;  Sir  Henry 
Bessemer,  132  ;  J.  £.  Stead,  IZ'i.— Correspondence :  W.  G.  McMillan,  138 ; 
J.  E.  Stead,  140. 

Paper  on  "  The  elimination  of  sulphur  from  iron,"  1892,  ii.  223 ;  object 
and  extent  of  paper,  223.  I.  Sulphur  in  the  material — coke  and  coal,  223  ; 
iron  ore,  225.  II.  Removal  oftulphur  from  iron  in  the  hlaat-fumacej  227  ; 
iron  sulphide  heated  with  silica,  230 ;  silica  and  carbon,  230 ;  smelting 
ores  containing  barium  and  calcium  sulphates,  233 ;  pure  oxide  of  iron 
smelted  with  barium  sulphate  and  silicious  matter,  233 ;  with  barium 
sulphate  and  fiuor  spar,  234  ;  on  a  bed  of  barium  sulphide,  234 ;  oxide  of 
iron,  barium  sulphate,  lime,  and  calcium  chloride  smelted  together,  235 ; 
sulphide  of  iron  and  lime  heated  together,  236 ;  oxide  of  iron  and  calciam 
sulphide  heated  with  silica,  238 ;  iron  free  from  sulphur,  heated  with 
blast-furnace  slag  and  silica,  238 ;  effect  of  manganese  in  the  blast- 
furnace, 240 ;  furnace  slags  and  their  effect  on  iron  containing  sulphor, 
241 ;  how  the  sulphur  behaves  in  the  blast-furnace,  243.  III.  Destd" 
phurising  in  the  puddling  and  other  proeetseSf  depending  on  the  action  o/^uid 
basic  iron  sUicates,  245 ;  in  the  washing  process  of  Sir  L.  Bell,  246 ; 
Krupp's  process,  246  ;  Henderson's  process,  246 ;  slags  produced  in 
working  Holloway*s  process,  248.  IV.  Sulphur  in  acid  sted-making  pro- 
cesseSy  250.  V.  Sulphur  in  the  open-hearth  acid  proeessj  252  ;  sulphur  in 
the  basic  process,  252  ;  in  the  open-hearth  process,  254 ;  Rollet's  process, 
256.  VI.  Desulphurising  with  alkaline  salts — Heaton's  process,  266; 
Warner's  process,  257 ;  Ball  and  Wingham's  process,  258.  VII.  The 
Hoerde  proccsSy  258  ;  mixed  slag,  259.  VIII.  Saniter's  process y  260;  mate- 
rial used  in  furnace,  261 ;  slags,  262 ;  removal  of  sulphur  from  fluid 
cast  iron,  263 ;  sulphurous  iron  heated  on  carbon  under  a  mixture  of 
CaCl2  X  CaO,  265  ;  on  a  lime-lined  crucible  tmder  a  mixture  of  same,  265  ; 
washed  with  a  mixture  of  80  per  cent.  CaCl2  and  20  per  cent.  CaO,  265  ; 
iron  heated  with  calcium  chloride,  266 ;  chloride  of  calcium  heated  in 
contact  with  air,  266  ;  melted  with  sulphur,  266  ;  sulphide  of  iron  melted 
with  calcium  chloride,  267 ;  with  lime  and  calcium  chloride,  267  ;  sul- 
phurous iron  melted  with  calcium  chloride  alone,  267 ;  heated  with  lime 
and  charcoal.  2G7 ;  heated  with  lime  alone,  268 ;  how  lime  removes 
sulphur  from  cast  iron,  269;  conclusions,  270. — Discussion:  Sir  F.  A. 
Abel,  275 ;  Sir  L.  Bell,  275  ;  G.  J.  Snelus,  277 ;  E.  H.  Saniter,  277. 
Appendix — Letter  from  G.  A.  Millward  to  E.  H.  Saniter,  278. 

Papei'  on  ''  The  elimination  of  sulphur  from  iron,"  1898,  i.  48 ;  sulphur 
in  the  puddling  process,  48  ;  the  action  of  free  sulphur  on  basic  ferrous 
silicate,  50;  the  relations  of  iron,  calcium,  sulphur,  and  oxygen  when 
together  in  fusion,  51 ;  sulphur  in  the  basic  Bessemer  process,  61 ;  sulphur 
in  the  acid  and  basic  open-hearth  processes,  66 ;  the  Hilgenstock  or 
Hoerde  process,  66 ;  Saniter  process,  67 ;  desulphurising  in  the  basic 
open-hearth  furnace,  69  ;  the  irregular  distribution  of  sulphur  in  iron 
and  steel,  70.— Discussion :  Sir  L.  Bell,  85 ;  J.  P.  Walton,  88  ;  E.  P.  Martin, 
94  ;  W.  Hawdon,  95  ;  F.  W.  Harbord,  96  ;  G.  J.  Snelus,  97  ;  H.  Webb,  102  ; 
E.  G.  Tosh,  102;  T.  M.  Percy,  103 ;  A.  K.  Huntington,  105;  J.  E.  Stead, 
106 ;  E.  H.  Saniter,  109  ;  E.  W.  Richards,  83,  111. 

on  elimination  of  sulphur  from  iron.    1891,  ii  85 ;  1898,  ii.  435. 
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STEAD,  J.  E.,  on  examination  of  rails.     1897,  i.  522. 

on  hardening  of  steel.     1896,  i.  206. 

on  imparities  in  iron.    1894,  ii.  482. 

on  inflaence  of  aluminium  on  iron.     1890,  i.  127. 

on  influence  of  elements  on  iron.    1894,  i.  191. 

on  inflaence  of  phosphorus  on  cold-shortness.     1897,  i.  246. 

on  international  standards  for  analysis  of  iron.    1890,  ii.  606. 

on  iron  alloys.     1896,  i  279. 

Paper  on  "  Iron  and  phosphorus,"  1900,  ii.  60  ;  Part  I.,  60 ;  compoands 
of  phosphorus  and  iron,  60  ;  preparation  of  specimens,  61 ;  classification 
of  results,  61 ;  examination  of  samples,  Class  I.,  62 ;  on  the  action  of 
reagents  on  the  metals  of  Class  I.,  62 ;  analyses  of  samples,  68 ;  the 
effects  of  annealing  iron  saturated  with  phosphide  of  iron,  70 ;  micro- 
scopic examination  of  the  annealed  metal,  72 ;  physical  properties,  74 ; 
crushing  tests,  75 ;  crystalline  form,  76 ;  hardness,  76 ;  general  micro- 
structure  of  metals  of  Cia^s  I.,  77  ;  Class  II.,  78 ;  analysis,  79 ;  Class  III., 
79;  Class  IV.,  80;  analyses  of  the  magnetically  separated  compounds. 
Class  IV.,  81;  Class  V.,  82;  summary  of  Part  I.,  82;  Part  II.,  84; 
infiuence  of  carbon  on  iron  containing  phosphorus  when  melted  together, 
84  ;  the  effect  of  carbon  on  saturated  solutions  of  FegP  in  iron,  85 ;  the 
effect  of  carbon  on  iron  containing  less  than  the  saturation  proportion  of 
sulphide  phosphorus  when  melted  together,  88 ;  analyses  of  metals,  96  ; 
microstructnre,  96  ;  does  quenching  steel  after  heating  to  high  tempera- 
tures affect  the  phosphorus  condition  ?  102 ;  on  the  effect  of  carbon 
introduced  into  phosphoric  iron  by  the  cementation  process,  104  ;  micro- 
structure  of  cemented  metal,  107;  does  phosphorus  in  iron  limit  the 
amount  of  carbon  capable  of  being  taken  up  in  iron  7  109 ;  does  phos- 
phorus in  iron  tend  to  prevent  the  separation  of  graphite  and  produce 
white  iron?  Ill ;  summary  of  Part  II.,  113  ;  Part  III.,  115 ;  constitution 
and  microstructure  of  pig  metals  containing  iron,  carbon,  and  phos- 
phorus, 115 ;  summary  of  Part  III.,  122;  Part  IV.,  12.3 ;  on  the  diffusion 
of  phosphide  of  iron  in  iron,  123 ;  summary  of  Part  IV.,  127 ;  Appendix 
I.,  128  ;  eutectics,  128  ;  preparation  of  eutectics,  131  ;  Appendix  II.,  134  ; 
solid  solution.  Appendix  III.,  135  ;  method  of  determining  free  phosphide 
of  iron,  135;  Appendix  IV.,  137;  *' heat- tin  ting"  metal  sections  for 
microscopic  examination,  137;  special  electrical  apparatus  for  "heat- 
tinting,"  142;  Appendix  V.,  bibliography,  143.— />wct4Mion ;  H.  de 
Wendel,  146;  A.  Stansfield,  145;  A.  L.  Colby,  146;  E.  Riley,  146;  Sir 
T.  Wrightson,  146  ;  J.  E.  Stead,  lA.Q.—Corrtspoixdence :  E.  H.  Saniter, 
148 ;  A.  Wingham,  151  ;  J.  E.  Stead,  152. 

on  iron  produced  by  new  process.    1895,  ii.  147. 

on  Le  Chatelier  pyrometer.    1891,  i.  95. 

on  manufacture  of  steel  from  ore  in  the  blast-furnace.     1899,  i.  194. 

Paper  on  "  Methods  of  determining  chromium,  with  notes  on  the  dis- 
tribution of  chromium  in  British  irons,"  1898,  i.  153 ;  methods  hitherto 
adopted,  154 ;  a  new  modification  of  the  acid  permanganate  process, 
158;  hypo-aceto  volumetric  method,  160;  chromium  in  presence  of 
vanadium,  164 ;  ferrochromes,  166  ;  chromium  in  British  iron  and  steel, 
168 ;  chromium  in  the  puddling  process,  169 ;  chromium  in  the  basic 
Bessemer  process,  169;  vanadium  in  pig  iron,  170. 

Paper  on  "  Methods  of  preparing  polished  surfaces  of  iron  and  steel  for 
microscopic  examination,"  1894,  i.  292 ;  introduction,  292 ;  Dr.  Sorby's 
method,  294;  F.  Osmond's  method,  295;  J.  0.  Arnold's  method,  296; 
A.  Marten's  method,  297  ;  small  power  machine,  301  ;  small  hand  machine, 
305  ;  polishing  by  hand,  307  ;  process  of  washing  and  preparing  the  emery 
powders,  308;  bibliography,  311. — Correspondence:  J.  0.  Arnold,  814; 
F.  Osmond,  316;  A.  E.  Tucker,  317. 

on  micro-chemistry  of  cementation.    1898,  ii.  196. 
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STB  AD,  J.  E.,  on  micro-metallography.    1897,  L  522. 

on  micro-metallurgy  of  iron  and  steel.    1896,  i.  486. 

on  micro-strnctore  of  iron.    1900,  i.  396. 

Paper  on  *'  Microscopic  accessories  for  metallograpbers,"  1897,  i.  42 ; 
mounting  the  specimens,  44 ;  plastic  bedding  material,  44 ;  simple  method 
of  illumination,  47  ;  the  universal  illuminator  for  low  powers,  47  ;  micro- 
mechanical  apparatus,  48 ;  micro-photographic  apparatus,  51. — Diseut- 
non :  J.  E.  Stead,  54  ;  Sir  W.  C.  Roberts- Austen,  54. — CorrespontUnce  : 
F.  Osmond,  54 ;  E.  H.  Saniter,  54. 

on  new  method  of  producing  high  temperatures.    1900,  ii.  210. 

on  nickel  ore.    1899,  i.  296. 

on  nitrogen  in  steel.    1896,  ii.  166. 

on  open-hearth  process  of  Bertrand  and  Thiel.    1897,  L  133. 

on  permanent  way.    1898,  i.  120. 

on  permeability  of  steel-melting  crucibles.    1897,  i  83. 

on  practical  microscopic  analysis.    1899,  ii.  151. 

on  puddling  process.     1891,  i.  146. 

on  relation  of  carbon  to  iron  at  high  temperatures.    1897,  i.  189. 

on  roasting  of  iron  ores.    1896,  ii.  137. 

on  Scandinavian  iron  ores.     1894,  i.  71. 

on  solution  theory  of  carburised  iron.    1899,  ii.  182. 

on  some  forms  of  magnetic  separators.     1899,  ii.  49. 

on  standard  methods  of  analysis.    1896,  i  118. 

on  sulphur  in  iron.    1894,  L  594. 

on  theories  and  facts  relating  to  cast  iron  and  steel.     1899,  i  185. 

on  thermal  and  mechanical  treatment  of  steel.    1899,  ii.  219. 

on  thermo-chemistry.    1895,  ii  122. 

on  use  of  finely-divided  iron  ore.    1899,  ii.  49. 

on  Walrand-Leg^nisel  process.     1896,  ii.  111. 


—  statement  by.    1900,  i.  19. 

votes  of  thanks  by.     1894,  i.  11 ;  1895,  i.  12  ;  1898,  i.  274. 


Steam  coal,  ash  in.     1895,  i.  813. 

economy  in  rolling-mill  engines.     1892,  i.  425 ;  1895,  L  419. 

economy  in  use  of.     1897,  i.  521. 

effect  of,  on  magnets.     1892,  i.  465. 

engine,  Newcomen.    1894,  iL  364. 

generation  by  blast-furnace  gases.     1894,  ii.  388. 

hammer  anvil  bed.    1894,  ii.  407. 

hammers.     1893,  i.  322,  ii.  454  ;  1896,  ii.  370 ;  1898,  ii.  487. 

Steam-pipes  for  collieries.     1890,  i.  254. 

Steam-shovels.    1893,  ii.  824 ;  1895,  i.  297  ;  1896,  i.  314 ;  1898,  L  356 ;  1900, 
ii.  417. 

STEAVENSON,  A.  L.,  on  coke-ovens.    1896,  i  349. 

on  electric  rock-drilling  machinery.     1893,  ii.  326. 

Paper  on  "The  last  twenty  years  in  the  Cleveland  mining  district,** 
1893,  ii.  45  ;  recent  development  of  iron  and  stone  mining,  45  ;  Lompsej 
mines,  46  ;  hydraulic  drilling  machinery,  47  ;  ventilation,  48  ;  water  of 
the  district,  49 ;  underground  carriage  of  the  ironstone,  50 ;  the  sup- 
port of  the  roof,  50.— DUcussion  :  E.  lUley,  52  ;  A.  L.  Steavenson,  52. 

on  mine  fires.    1898,  i.  425. 

on  transmission  of  power  in  mines.     1891,  ii.  215. 


STEEL,  Charles  B.,  elected  member.    1897,  ii.  7. 

Steel,  aluminium.    1900,  ii  161  ;  1891,  i  430 ;  1892,  ii  502. 
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Steel,  analysis  of.     1898,  i.  402. 

and  cast  iron  water  mains.     1899,  i  448. 

and  cement  flooring.     1898,  ii.  510. 

and  iron  alloys.     1897,  ii.  486. 

and  iron,  corrosion  of,  by  salt  water.     1891,  i.  427. 

and  iron,  hardening.    1890,  i.  328. 

and  malleable  iron  for  railway  vehicles.     1890,  ii.  806. 

annealing.    1892,  i.  440. 

at  the  Paris  Exhibition.    1890,  ii.  816. 

axles,  testing  for.     1892,  i.  473 

balls,  tests  of.    1898,  i.  616  ;  1900,  i.  416. 

l)arrels,  manufacture  of.    1897,  ii.  448. 

basic,  and  canalisation  of  the  Moselle.    1890,  i.  391. 

basic,  at  Chattanooga.     1890,  ii.  790. 

basic  Bessemer.    1890,  i.  388,  ii.  793  ;  1891,  ii.  312. 

basic,  experiments  with.     1892,  L  32. 

basic  open-hearth.    1891,  ii.  268. 

behaviour  of,  under  mechanical  stress.    1890,  i.  368. 

Bessemer,  liquation  phenomena  in.    1891,  ii.  299. 

Bessemer,  sulphur  in.    1891,  i.  429. 

boUer.    1891,  i.  488. 

boiler  plates.    1894,  ii.  432. 

bridges.    1891.  i.  422  ;  1898,  i.  498. 

cannon,  large.     1890,  ii.  814. 

castingladles.    1892,  ii.  458  ;  1893,  i.  333. 

casting  of.     1896,  i.  444. 

castings.    1891,  i.  406,  ii.  285  ;  1892,  ii.  452,  466,  497  ;  1898,  i.  362,  ii. 


477 ;  1896,  ii.  388 ;  1898,  ii.  496,  516. 

—  castings,  formation  of  blow-holes  in.    1892,  i.  484. 

—  castings  in  the  United  States  Navy.    1892,  i.  441. 

—  castings,  manufacture  of.     1894,  i.  560  ;  1900,  i.  392,  ii.  632. 

—  castings,  open-hearth.    1892,  i.  429. 

—  ceUular  theory  of.    1892.  ii.  481  ;  1895,  ii.  542;  1897,  ii  462. 

—  chains,  weldless.    1891,  ii.  297. 

—  changes  in,  during  mechanical  treatment.    1892,  ii.  606. 

—  chemical  and  physical  relations  of.    1898,  ii.  490 ;  1894,  ii.  448. 

—  chimneys.    1891,  ii.  297. 

—  coating  with  copper.    1892,  ii.  479. 

—  compounds  isolated  from.    1900,  ii.  571. 

—  continuous  sheets  of,  direct  from  fluid  metal.     1891,  ii.  23. 

—  cores  for  casting.     1897,  i.  486. 

—  corrosion  of  iron  and.    1891,  ii.  319. 

—  cost  of.     1890,  ii.  794 ;  1898,  ii.  514. 

—  cost  of  production  of.     1891,  i.  395  ;  1892,  i.  436. 

—  crank  axles.     1891,  ii.  313. 

—  critical  temperature  of.    1892,  i.  466. 

—  cubic  compression  of.    1890,  ii.  826. 

—  dam  for  a  reservoir.     1899,  448. 

—  desulphurisation  of.     1892,  ii.  223 ;  1894,  i.  663. 

—  determination  of  some  rarer  elements  in.    1892,  ii.  517. 

—  direct  manufacture  of.    1896,  i.  440. 

2f 
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Stbel,  effect  of  cold  on.    1890,  ii.  824 ;  1898,  ii.  490. 

effect  of  re-heating  on.    1895,  i,  464. 

effect  of  tempering  on  electrical  resistance  of.    1891,  i  4UK 

electrical  resistance  of.    1893,  ii.  493. 

electro-conductivity  of.    1891,  ii.  300. 

experiments  with.    1891,  i.  423. 

failures.     1897,  i.  542. 

file.     1890,  ii.  810. 

fire-box  stays.    1895,  i.  477. 

flow  of.    1900,  i.  407. 

for  boilers.    1890,  i.  345,  ii.  839. 

for  bridge  pins.    1897,  i.  540. 

for  castings.    1893,  i.  323. 

for  cutting  tools.    1892,  i.  483. 

for  cycles.    1900,  ii.  586. 

for  fire-boxes.    1893,  ii.  508. 

for  forging.    1893,  i.  377. 

for  locomotives.     1892,  ii.  500. 

for  marine  forgings.    1897,  ii.  470. 

for  milling  cutters.    1891,  i.  405. 

for  permanent  magnets.     1890,  ii.  838. 

for  piston  rods.    1898,  ii.  535. 

for  railways.    1894,  ii.  432. 

for  shipbuilding.    1899,  i.  448. 

for  tube  manufacture.    1900,  i.  417. 

forgings  for  ordnance.    1893,  ii.  517. 

framing  for  railway  vehicles.     1896,  ii.  392. 

from  the  Longwy  works.    1890,  i.  320. 

furnaces,  gas  reversing  valve  for.    1894,  L  552. 

further  notes  on  hardening  of.    1896,  i.  170. 

girders  in  mines.    1896,  i.  373. 

guns,  action  of  explosives  on  the  tubes  of.    1898,  ii.  233 

hardening  of.    1890,  i.  327 ;  1891,  i.  418 ;  1893,  ii.  495  ;  1894,  i.  564  ; 


1895,  ii.  551 ;  1896,  i.  493. 

—  headframes.     1897,  i.  413 ;  1899,  i.  337,  ii.  370 ;  1900, 1  324. 

—  heat  treatment  of.     1895,  i.  452. 

—  influence  of  low  temperature  on.    1895,  i.  466. 

—  ingots,  aluminium  in.    1891,  ii.  275,  287. 

—  ingots,  casting  solid.    1891,  ii.  286. 

—  ingots,  handling.    1898,  ii.  480. 

—  ingots,  solidifying.    1892,  i.  443. 

—  lead-tempering  of.    1890,  i.  328. 

—  liquation  in.     1895,  ii.  583. 

—  magnets,  hardening.    1892,  ii.  489. 

—  mains,  welded.     1896,  i.  474. 

—  manganese.     1890,  ii.  836  ;  1891,  ii.  309 ;  1892,  ii.  502. 

—  manganese,  magnetic  properties  of.     1890,  ii.  837. 

—  manufacture,  aluminium  in.     1893,  ii.  485. 

—  manufacture  by  basic  process.     1898,  i.  335. 

—  manufacture,  early  open -hearth.    1898,  i.  329. 

—  manufacture,  gas-producers  for.    1894,  ii.  347. 
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Steel  manafactare,  improvements  in.     1897,  i.  499. 

manufactare  in  Birmingham,  Alabama.     1895,  i.  442. 

manufacture  in  Italy.     1890,  ii.  875. 

manufacture  in  Japan.    1900,  i.  468. 

manufacture  in  Russia.     1896,  i.  467. 

manufacture  in  Salem  district,  India.    1892,  ii.  451. 

manufacture  in  small  converters.     1892,  i.  431. 

■- manufacture  in  United  States.    1892,  i.  428 ;  1898,  i.  331 ;  1894,  it 

414. 

manufacture,  India  as  a  centre  for.    1899,  ii.  83. 

manufacture,  platinum  in.     1894,  ii.  439. 

manufacture,  revolution  in.    1895,  ii.  526. 

manufacture,  use  of  nickel  in.    1893,  ii.  484. 

manufactured  from  titaniferous  ores.    1894,  ii.  413. 

melting,  crucibles  for.     1892,  i.  429. 

micro-structure  of.    1891,  i.  100. 

microg^aphic  analysis  of.    1895,  i.  456. 

mild,  an  undescribed  phenomenon  in  the  fusion  of.     1891,  ii.  67. 

mild,  longitudinal  strength.    1893,  ii.  498. 

mild,  tests  of.     1891,  i.  423. 

mild,  working  of.     1894,  i.  583. 

molecular  changes  in.     1894,  ii.  447. 

molecular  constitution  of.     1890,  ii.  830. 

new  methods  of  refining.     1892,  i.  43H. 

new  process  for  protecting.     1892,  i.  459. 

nickel    1892,  ii.  460 ;  1896,  i.  516. 

nickel,  physical  properties  of.     1890,  i.  354. 

nickel,  tests  of.    1891,  ii.  381. 

on  roads.     1898,  i.  496. 

passive  state  of.    1890,  ii.  848  ;  1892,  ii.  482. 

permanent  magnetism  of.    1893,  ii.  494. 

permanent  way.    1898,  i.  94. 

physics  of.     1892,  i.  463. 

pipes,  riveted.     1892,  i.  446. 
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THOMAS,  William,  book  on  mining  by.    1894,  i  649. 

on  deep  mining.     1897,  ii.  288. 

THOMAS,  Wyndham,  elected  member.     1897,  i  3. 
THOMAS,  W.  H.,  on  ventilation  of  fiery  mines.    1892,  i  370. 
THOMAS,  W.  S.,  on  determination  of  manganese.     1895,  ii.  595. 
Thomas  blast-furnaces.     1890,  s.  v.  337. 

coke  oven.    1893,  i.  238. 

collieries,  Tennessee.     1894,  i.  484. 

safety-lamp.    1890,  ii.  720. 

THOMASON,  W.,  on  analysis  of  an  ancient  slag.    1894,  ii.  399. 
THOMPSON,  A.  W.,  on  mine  signals,    1900,  i.  284. 
THOMPSON.  C.  H.,  on  mine  fires.    1897,  ii.  362. 
THOMPSON,  E.,  on  steel  girders  in  mines.     1896,  i.  373. 
THOMPSON,  F.  E.,  on  basic  blow.    1896,  i.  462. 
on  basic  slag.    1897,  i.  508. 
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THOMPSON,  F.  K.,  on  pyrometry.    1895,  i.  309. 

on  stractnral  steeL    1895,  ii.  674. 

on  sulphnr  in  steel.    1896,  i.  460. 

THOMPSON,  F.  F.,  on  electricity  in  mines.    1899,  ii.  372  ;  1900,  i.  326. 
THOMPSON,  H.  S.,  on  preparation  of  anthracite.    1898,  ii.  463. 

on  utilisation  of  small  coal.     1896,  ii.  346. 

THOMPSON,  M.  E.,  on  magnetism  in  iron.    1892,  ii.  489. 
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THOMSON,  Elihu,  on  manafacture  of  war  material.     1895,  i  461. 

Paper  on  "Welding  by  electricity,"  1890,  ii.  231  ;  introduction,  231  ; 
mode  of  dealing  with  surface,  233  ;  pressures,  234 ;  first  apparatus  used, 
234;  continuous  and  alternating  currents,  236;  electric  welding  of 
different  metals,  236 ;  temperature,  237  ;  behayiour  of  copper,  237 ; 
union  of  iron  and  steel,  238  ;  electric  welding  machinery,  239 ;  work  for 
which  electric  welding  is  applicable,  239 ;  pipe-welding  and  armour- 
piercing  shells,  240 ;  milder  grades  of  steel,  241 ;  size  of  work,  241  ; 
comparison  of  ordinary  and  electric  welding,  242 ;  heating  effect  of  heavy 
electric  currents,  242  ;  locally  heating  metal,  243  ;  economy  of  work  and 
power  required,  244 ;  localisation  of  heat,  244. — DiscuiHon :  Swing 
Matheson,  246  ;  P.  C.  Gilchrist,  247  ;  £.  Thomson,  248. 

THOMSON,  G.,  obituary  notice  of.     1896, 1.  264. 

THOMSON,  G.  H.,  obituary  notice  of.     1898,  ii.  331. 

THOMSON,  J.,  elected  member.    1893,  i.  2. 
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THOMSON,  W.,  on  corrosion  of  iron.     1894, 1  697. 
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THORNE,  J.,  on  iron-carbonyl  in  illuminating  gas.    1893,  i.  391. 

on  Thomeburry  safety-lamp.    1891,  ii.  224. 

Thornebubby  safety-lamp.    1891,  ii.  224. 

THORNER,  W.,  on  determination  of  carbon.    1890,  i.  369. 

on  determination  of  sulphur.    1892,  ii.  616. 

on  gas  analyses.    1890,  i.  377 ;  1891,  i.  447. 

on  modification  of  Orsat  apparatus.     1891,  ii.  332. 

on  rusting  of  permanent  way  in  tunnels.     1890,  i.  366. 

on  use  of  X-rays  in  the  laboratory.    1897,  ii.  511. 

THORNEWILL,  R,  elected  member.    1896,  i.  4. 

THORI'E,  Samuel,  elected  member.    1894,  ii.  4. 

THORPE,  T.  E.,  book  on  mining  by.    1891,  i.  484. 

on  explosions  of  coal  dust  in  mines.    1892,  i.  381. 

on  the  magnetic  needle.    1890,  i.  222. 

Three-ctlindbr  boring  machine.    1890,  i.  336. 

Thrke-fold  long-wall  working.    1898,  i.  261. 

Three-high  rolling  mills.    1896,  i.  438 ;  1897,  ii.  420 ;  1900,  ii.  517. 

roll-train,  eighteen-inch.     1895,  i.  417. 

universal  plate-mill.     1900,  i.  373. 

THUMANN,  T.,  on  deep  boring.    1896,  i.  366. 

ThurinolAl,  mineral  statistics  of.     1898,  ii.  680. 
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THURMAN,  J.  S.,  on  petroleum.    1897,  i.  393. 

THURSTON,  R.  H.,  on  history  of  Bessemer  process.    1896,  ii.  383. 

THWAITE,  B.  H.,  book  on  metallnrgy  by.    1892,  ii  566. 

on  alloys  of  iron  and  chromiam.    1892,  ii.  154, 

on  blast-furnace  gas.    1897,  i.  457. 

on  early  French  metallurgy.    1894,  i.  634. 

on  electric  fusion  of  iron.    1896,  ii.  367. 

on  failure  of  chilled  rolls.    1893,  i.  320. 

Paper  on  "  Fuel  and  its  efficiency,"  1892,  i.  183.  I.  The  calorimetric 
estimation  of  fuel.  II.  Notes  on  a  new  optical  pyrometer,  183  ;  introduc- 
tion, 184 ;  importance  of  obtaining  full  heat  effects  of  fuel,  184  ;  calori- 
meters, 185  ;  description  of  diagrams,  186  ;  supply  of  oxygen,  187  ;  mode 
of  action  of  water,  188 ;  testing  liquid  fuel,  189 ;  M.  Berthelot*8  instmment, 
189  ;  combustion  of  fuel,  190  ;  the  combustion  vessel,  190 ;  determination 
of  thermic  value,  192  ;  estimation  of  fuel  gas,  193 ;  periods  of  combustion 
and  anterior  to  combustion,  194  ;  useful  thermic  determinations,  195  ;  a 
new  optical  pyrometer,  196  ;  testing  by  the  eye,  197  ;  the  new  Comu-Le 
Chatelier  optical  pyrometer,  198 ;  the  Cornu  photometer,  199 ;  table  of 
calorimetric  values,  200 ;  Thomson's  calorimeter,  202 ;  oxygen  supply 
and  combustion,  203 ;  table  of  constitutional  and  calorimetric  values, 
205 ;  determinations,  206,  207  ;  Gruner's  table  of  values,  208 ;  descrip- 
tion of  the  Comu-Le  Chatelier  optical  pyrometer,  211 ;  table  of  tem- 
perature determinations,  215,  216. — Ditcuaaion:  B.  H.  Thwaite,  217.  225, 
228  ;  M.  Scheurer-Eestner,  217  ;  H.  Le  Chatelier,  223  :  P.  Mahler,  225 ; 
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on  influence  of  elements  on  iron.     1894,  i.  218. 
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the  steel  furnace,  98  ;  the  casting-pit  and  iron-foundry,  100 ;  the  hydrau- 
lic dynamic  plant,  compressor,  and  accumulator,  101 ;  ladle  crane  and 
centre  crane,  102  ;  ingot  breaker  and  controlling  gear,  103  ;  gaseous  fuel 
and  water  gas  generating  plant,  104 ;  carbon  monoxide  gas  generator 
and  liquid  fuel  firing,  105  ;  gas  storage  holder,  106 ;  lecture  syllabus, 
107 ;  syllabus  of  iron  and  steel  manufacture,  108 ;  electro-metallurgy 
syllabus,  110. — Disctusion :  Sir  F.  A.  Abel,  111;  Sir  W.  C.  Roberts- 
Austen,  111. 

on  open-hearth  steel  furnaces.     1891,  i.  388. 
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TIBERG,  H.  v.,  on  value  of  iron  ores.     1896,  i.  398. 

Tidal  streams,  action  of,  on  metals.     1890,  ii.  847. 

TiBGHLOWiTZ,  coal  measures  of.    1895,  i.  314. 

TIEMANN,  W.,  on  iron  ores  of  Norway  and  Sweden.    1896,  ii.  365,  368. 

TiERRA  DEL  FUEGO,  lignite  from.     1899,  i.  317. 

TIETZE,  E.,  on  coal  in  Austrian  Silesia.    1893,  ii.  342. 

on  iron  ore  from  Brazsko.    1894,  ii.  277. 

on  petroleum  in  Galicia.    1897,  ii.  331. 

TIGERSTEDT,  Axel  Fredrik,  elected  member.    1897,  i  3. 

on  iron  ore  in  Finland.    1900,  i.  274. 

TILLSON,  G.  W.,  on  asphalt.     1897,  ii.  335. 

Tilly  Foster  mine.    1890,  s.  v.  77,  364,  405  ;  1900,  ii.  419. 
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Tilly  Foster  mine,  ore-dressing  by  electricity  at.    1890,  ii.  674. 

Tilting  open-beartb  furnaces.    1892,  ii.  454 ;  1898,  i.  329  ;  1899,  i.  69  ;  1900, 
ii.  524. 

TiMAN  district,  petroleum  in.    1890,  ii.  702. 

TiMBEB,  mine.    1896,  ii.  328. 

mine,  framing  machine.    1891,  i.  319. 

mine,  preservation  of.    1891,  i.  319  ;  1893,  i.  259. 

substitution  of  steel  and  iron  in  mines  for.     1898,  i.  259. 

treatment  of  mine.    1896, 1  373. 

TiMBBBiNO  in  collieries.    1890,  ii.  719  ;  1900,  i.  328,  ii.  472. 

a  shaft.     1890,  i.  208. 

in  iron  ore  mines.    1899,  i.  299. 

TiMB  tests.    1890,  i.  361. 

Tin  alloys.    1893,  i.  396. 

and  terne  plates,  cleaning.    1890,  ii.  814. 

and  terne  plates,  production  ol    1892,  ii.  550. 

in  tin-plate,  determination  of.     1897,  ii.  507  ;  1899,  i.  466. 

TiN-PLATB.     1898,  ii.  567. 

bars,  rolling.     1898,  i.  481. 

cost  of.     1892,  i.  462. 

cost  of  production  in  United  Kingdom.    1892,  ii.  527. 

manufacture.    1894,  i.  568  ;  1896,  i.  482 ;  1899,  i.  416,  ii.  449. 

manufacture  in  United  States.     1891,  i.  413 ;  1892,  ii.  478 ;  1893,  i. 

442.     1895,  i.  543 ;  1897,  ii.  542 ;  1898,  i.  579. 

production  in  United  States.    1894,  i.  645. 

trade.    1890,  s.  t.  22. 

works.    1891,  ii.  363  ;  1892,  i.  460 ;  1894,  ii.  532 ;  1897,  ii.  24,  446. 
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TINUS,  C,  on  sanitation  in  collieries.    1899,  i.  358. 

Tippler,  coal.    1892,  ii.  421. 

Tire-mill,  Munton.     1892,  i.  457. 

Tires,  forging.    1898,  ii.  483. 

Munton  process,  for  manufacturing.     1890,  ii.  806. 

steel,  testing.     1891,  ii.  314. 

TIRMANN,  F.  L.,  on  position  of  boles  for  electric  shot-firing.    1893,  ii.  327. 

Tirmann  detonator.    1894,  ii.  361. 

TIR8CHER,  G.,  on  mineral  statistics  of  Hungary.    1890,  ii.  861. 

TISDALE,  R.  D.,  on  tests  of  projectiles.    1894,  ii.  468. 

TISSANDIER,  G.,  on  fire-damp.     1894,  i.  502. 

TISSOT,  A.,  on  manufacture  of  steel  castings.     1900,  ii.  532. 

Titanic  anhydride,  volumetric  determination  of.     1896,  ii.  449. 

TiTANiFEROUS  Iron  ores,  analysis  of.    1895,  i.  514  ;  1900,  ii.  585. 

iron  ores  in  Liguria.    1892,  ii.  308. 

iron  ores  of  the  Adirondacks.    1900,  ii.  413. 

iron  ores  of  Ekersund-Soggendal.    1890,  i.  191. 

iron  ores,  smelting  of.     1892,  ii.  429;  1896,  i.  401,  ii.  352;  1898,  L  431. 

magnetites.     1899,  ii.  307. 

ores  in  the  blast-furnace.     1893,  i.  298. 

ores,  manufacture  of  steel  from.     1894,  ii.  413. 
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TiTANiFBBOns  ores,  pig  iron  from.    1900,  i.  357. 
Titanium  and  yanadiam,  determination  of.    1899,  ii  489. 

determination  ol    1891,  L  444  ;  1892,  1.  494 ;  1894,  ii.  496. 

in  iron.    1892,  ii.  437. 

Titration  of  iron.    1894,  i.  617. 

TODD,  J.,  on  carriage  for  self-acting  inclines.    1890,  L  265. 
TODD,  J.  E.,  on  fireclays.    1898,  ii.  382. 
TODD,  J.  T.,  on  pnmping  machinery.    1895,  ii.  444. 
TODER,  John,  elected  member.     1894,  ii  4. 
ToooLB-JOiNT  drawing-press.    1890,  L  310 ;  1891,  i.  387. 
Togo,  iron  ore  in.    1900,  i.  279. 

TOLDT,  F.,  books  on  metaUargy  by.    1898,  ii.  562 ;  1894,  ii.  538 ;  1897,  ii 
551 ;  1898,  ii.  600 ;  1900,  i.  494. 

on  burning  fine  coal.    1896,  i.  389. 

on  Collin  system  of  coking.    1898,  it  417. 

on  composition  of  blast-furnace  slags.    1892,  i.  408. 

on  drying  fireclay  in  large  masses.    1897,  ii.  299. 

on  economy  in  furnace  working.    1898,  ii  496. 

on  hot-blast  stoves.    1896,  i.  408. 

on  influence  of  elements  on  iron.     1898,  i.  528. 

on  Kladno  pig  iron.     1899,  i.  384. 

on  open-hearth  furnace.    1894,  i.  547. 

on  Orconera  mines.    1893,  ii.  308. 

on  School  of  Mines  at  Madrid.    1892,  ii.  547. 

on  slag  cement  and  slag  bricks.     1893,  ii.  441. 

on  steelworks  at  Bilbao.     1898,  ii.  468,  472. 

on  utilisation  of  blast-furnace  gaaes.     1899,  i.  375. 

Toll,  mining.     1890,  i.  254. 
TOLMER,  on  testing  steel.     1894,  ii  454. 
TOLMIE,  A.  D.,  obituary  notice  of.     1895,  ii.  353. 
TOMKINS,  Hbnry,  elected  member.     1895,  i.  4. 

on  mechanical  charging  of  steel  furnaces.     1899,  i.  404. 

TOMKINS,  J.,  on  evolution  of  the  blast-furnace.     1899,  i.  379. 
TOMLINSON,  Herbert,  elected  member.    1894,  ii  5. 

on  influence  of  elements  on  iron.     1894,  i  197. 

on  properties  of  nickel  and  manganese  alloys.     1894,  ii  449. 

on  Villari  critical  points  in  iron.    1890,  i.  353,  ii.  838. 

TOMLINSON,  H.  J.,  on  magnetic  properties  of  iron  and  steei     1899,  ii.  455. 
TOMSON,  E.,  book  on  mining  by.     1899,  i.  508. 

on  winding  appliances.     1898,  ii.  429,  430  ;  1899,  i.  337  ;  1900,  i.  324. 

TONE,  F.  J.,  on  carborundum  in  the  cupola.    1900,  ii.  511. 

on  use  of  carbide  of  silicon.    1899,  ii  443. 

T0N6B,  J.,  on  accidents  in  mines.    1891,  i.  343. 

on  breaking-down  appliances.    1897,  ii.  355 ;  1898,  i  409. 

on  coal-mining  in  1850  and  1890.     1891,  i  313. 

on  shaft-sinking.    1898,  i.  251. 

on  ventilating  fans.    1892,  i.  374. 

TONGB,  T.,  on  iron  ore  in  Colorado.    1890,  ii.  661. 
TONGEL,  R  VAN,  on  magnetic  properties  of  iron.     1897,  ii  454. 
TONIETTI,  G.,  on  iron  ore  in  Elba.     1900,  ii  405. 
on  mineral  statistics  of  Italy.    1900,  ii.  614. 
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TONNEAU,  F.,  on  pnmping-engiDes.     1892,  i.  366. 
TONNELE,  T..  on  oxide.     1897,  i.  674. 

TONQUIN,  coal  in.     1890,  U.  689 ;  1891,  i.  291 ;  1892,  u.  361 ;  1894,  ii.  325 ; 
1897,  i  386  ;  1899,  i.  319. 

collieries  of.    1895,  ii.  450. 

TOOL-STBSL.    1896,  ii.  375. 

annealing.    1892,  ii.  461. 

from  the  Poutiloff  works.    1895,  i.  423. 

manufacture  of.     1895,  i.  423,  430. 

Tools,  boring  and  drilling.    1891,  i.  404. 

cutting,  steel  for.    1892,  i.  483. 

machine.    1890,  i.  338  ;  1891.  i.  414. 

TOPLBY,  W.,  on  coalfields  of  Northern  France.     1890,  i.  323. 

on  origin  of  petroleum  and  natural  gas.     1891,  ii  193. 

on  sources  of  petroleum.     1891,  i.  306. 

TOPPE,  G.,  on  Chinese  Government  steelworks.     1896,  i.  446. 
TORBOCK,  JouN  Ernest,  elected  member.     1900,  ii.  5. 
TORBBOOK,  Nova  Scotia,  iron  ore  deposits  of.    1892,  ii.  313. 
TORDEUR,  F. ,  on  basic  Bessemer  costs.     1894,  i.  557. 

on  manufacture  of  steel.     1898,  i.  335. 

Toronto,  visit  to.    1890,  s.  v.  466,  i.  111. 

TORRANCE,  H.  C,  on  steel  rivets.     1890,  ii.  842. 

TORRY,  J.,  on  chemistry  of  foundry  processes.    1892,  ii.  442. 

Torsion  and  recalescence  of  steel.    1899,  ii.  466. 

Torsional  testing  machine.    1891,  i.  425. 

TOSH,  Edmund  Georue,  obituary  notice  of.    1900,  i.  257. 

on  arsenic  in  steel.     1896,  i.  121. 

on  changes  in  iron  produced  by  thermal  heat.     1890,  i.  04. 

on  desulphurisation.     1898,  i.  102. 

on  Ford  and  Moncur  hot-blast  stoves.    1896,  i.  42. 

TOSH,  Edmund  Logan,  elected  member.    1900,  i.  4. 
TOSH,  R.  G.,  obituary  notice  of.    1891,  i.  247. 
TOSO,  P.,  book  on  mining  by.     1893,  ii.  564. 

on  iron  ore  deposits  of  Elba.     1898,  ii.  350. 

TOUCH,  John  Edward,  elected  member.     1894,  ii.  5. 

TOUCHE,  T.  D.  LA,  on  coal  in  India.    1897,  ii.  316. 

Toughening  steel  axles.    1898,  ii.  519. 

TOUNASHIO,  W.,  book  on  mining  by.    1893,  ii.  564. 

TOWNSEND,  C,  book  on  mining  by.     1891,  i.  484. 

TOWNSEND,  C.  F.,  on  action  of  carbonic  oxide  in  iron.    1892,  i.  482. 

TOY,  H.  B.,  on  ironworks  plant.     1900,  i.  370. 

TRAIN,  H.,  on  method  of  working  coal.    1893,  ii.  401. 

Tramway  rails,  electric  welding  of.    1894,  ii.  428. 

rails,  wear  of.     1898,  ii.  540. 

Trans-Mississippian  coal.    1900,  ii.  440. 

coalfield.    1898,  i.  377. 

Transcaucasia,  natural  asphalt  in.    1895,  ii.  424. 
Transmission,  electric,  of  power.    1891,  ii  209  ;  1894,  ii.  355. 

of  heat  through  cast-iron  plates.     1890,  ii.  847 ;  1891,  i.  420,  ii.  299. 

of  heat  through  steel  plates.    1898,  ii.  491. 

of  light  by  iron.    1896, 1  493. 
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Transmission  of  power  in  mines.    1891,  i.  271,  IL  215. 
Transpabbnot  of  iron.    1896,  ii.  402. 
Tbanspobt  at  Bilbao.     1896,  ii.  53. 

cost  of,  in  the  United  States.    1890,  s.  v.  174. 

of  coal.     1892,  ii.  421 ;  1896,  i.  388. 

of  coal  in  pipes  by  water.     1894,  i.  517. 

of  iron  ore  in  Hungary  and  Prussia.     1891,  i.  451. 

of  iron  ore  in  Spain.    1894,  ii.  301. 
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473.  ii.  386;  1898,  i.  496;  1899,  ii.  445. 
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heating  furnace.    1892,  ii.  456. 
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welcome  by.    1900,  ii.  1. 
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on  winding  appliances.    1895,  i.  295  ;  1898,  i.  403,  ii.  429. 

WENGLER,  R.,  on  haulage  by  compressed-air  locomotives.    1895,  i.  352. 
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WERNDL,  F.,  on  utilisation  of  blast-fumare  gas.    1900,  ii.  499. 
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Paper  on  **The  general  utility  and  economy  of  centre-blast  cupolas,*' 
1897,  i.  272 ;  economy,  274 ;  construction  of  central-blast  cupolas,  276 ; 
plan  for  charging  the  bed  of  central-blast  cupolas,  278. — Correipofidenet  : 
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Paper  on  "  Tests  of  the  physical  properties  of  cast  iron/'  1895,  ii.  249 ; 
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WHEELER,  E.  C,  on  malleable  cast  iron.    1899, 1.  390,  ii.  416  ;  1900,  i.  416. 

WHEELER,  F.  M.,  on  electric  pumping  plants.    1892,  i.  366. 
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WHITE,  Henry  (Newcastle),  on  electric  safety-lamp.    1898,  L  280. 
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ments, 33 ;  paper  of  1887,  33  ;  Admiralty  standard,  34 ;  Admiralty  order 
for  basic  plates  and  bars,  34  ;  riveting,  34 ;  tests  with  riveted  samples, 
35  ;  Pembroke  experiments  of  188S,  37 ;  Pembroke  riveted  tests  of  1889, 
37 ;  offer  by  P.  C.  Gilchrist,  38 ;  tensile  strength,  39 ;  analysis  of  tables, 
39 ;  tests  of  open-hearth  acid  steel,  40 ;  shearing  tests,  40 ;  Admiralty 
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broke  in  1888,  44,  45 ;  at  Pembroke  in  1889  on  basic  open-hearth  steel, 
46 ;  at  Pembroke  in  1899  to  test  effect  of  riveting,  47 ;  at  Pembroke  in 
1890  on  basic  open-hearth  steel,  48  ;  at  Pembroke  in  1890  on  riveting 
basic  open-hearth  steel,  49 ;  at  Pembroke  in  1890  on  basic  open-hearth 
steel,  50  ;  at  Pembroke  in  1890  on  riveting  basic  open-hearth  steel,  51 ; 
at  Pembroke  in  1890  on  basic  open-hearth  steel,  52 ;  at  Pembroke  in 
1890  on  riveted  basic  open-hearth  steel,  53;  at  Pembroke  in  1891  on 
basic  open-hearth  steel,  54  ;  at  Pembroke  in  1891  on  riveted  basic  open- 
hearth  steel,  55. — Discussion :  P.  G.  Gilchrist,  56  ;  A.  Cooper,  56  ;  G.  J. 
Snelus,  57  ;  J.  Riley,  58  ;  Sir  A.  Hickman,  60  ;  H.  Dyer,  62 ;  E.  Riley,  63 ; 
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Paper  on  **  Illustrations  of  progress  in  materials  for  shipbuilding  and 
engineering  at  the  Royal  Naval  Exhibition,"  1891,  ii.  42  ;  arrangements 
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boiler-making,  &c.,  43  ;  forged  steel,  46  ;  cast  steel,  47 ;  armour-plating, 
49. — Appendix:  Tests  and  quality  of  materials  for  shipwork,  53;  for 
engine  and  boiler  work,  55.— Discussion :  Sir  F.  A.  Abel,  58, 60 ;  B.  Martell, 
58  ;  Sir  H.  Bessemer,  58  ;  Sir  H.  Stewart,  58 ;  Sir  Alex.  Wilson,  39. 
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stove,  American.     1890,  s.  v.  362. 

WHYTE,  G.  W..  on  coal-washing  in  Tennessee.    1893,  i.  288. 
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on  pyrometry.     1896,  ii.  400  ;  1896,  ii.  294. 

on  the  thermophore.     1898,  i.  373. 
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WICESTEED,  J.  H.,  on  electrical  power.    1894,  ii.  132. 
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Paper  on  *' Nickel  steel  and  its  advantages  over  ordinary  steel,"  1896, 

ii.  164 ;  uses  of  nickel  steel,  164 ;  trials  made  in  Sweden,  168  ;  welding 

experiments  in  the  United  States,  170.    Diteustion :  J.  Riley,  172 ;  W. 

Beardmore,    175 ;    J.  Head,   177 ;    B.   Windsor    Richards,    179,   188 ; 
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WILSON,  Alfbbd,  on  determination  of  phosphorus.    1893. 1.  406. 
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WILSON,  N.  F.,  on  hydraulic  rock  drill.     1891,  ii.  158. 

WILSON,  W.  H.,  book  on  meUllurgy  by.    1894,  ii.  538. 
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arrangements,  balance  rope.    1891,  ii.  213. 
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ii.  322,  390  ;  1897,  i.  412,  543 ;  1898,  i  404,  ii  431 ;  1900,  ii  536. 

ropes,  preserving.    1892,  i.  349. 
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